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The DevelopDent of T r a n s p o r t a t i o n , With S p e c i a l Emphasis Uoon The Changing 
Importance of the R a i l r o a d i n the United States 
The comprahensive study of t r a n s p o r t a t i o n dates from 1850, the year 
Dionysius Lardner published h i s R a i l w a y Economy; A T r e a t i s e on the Hew A r t of 
Transport."^ That p u b l i c a t i o n viewed t r a n s p o r t a t i o n from the economic aspect and 
set the stage f o r s e v e n t y - f i v e years of i n t e n s i v e i n v e s t i g a t i o n of transpor-
t a t i o n by some of the world's l e a d i n g economists, i n c l u d i n g F e t t e r , Hadley 
and T a u s s i g . 
From 1925 to the l a t e 1950's i n t e r e s t i n t r a n s p o r t a t i o n declined as 
other, more p r e s s i n g , economic problems presented themselves. The "boom 
and bust" f i n a n c i a l conditions of the Twenties and T h i r t i e s demanded imme-
d i a t e a t t e n t i o n . War required r a p i d adjustment i n production, consumption 
and a t t i t u d e . Postwar conditions of creeping i n f l a t i o n on the homefront, 
w i t h aver i n c r e a s i n g economic and m i l i t a r y commitments abroad, commended 
the a t t e n t i o n of a l l Americans, 
Recently, however, a combination of circumstances has once again s h i f t e d 
the a t t e n t i o n of economists to the f i e l d of t r a n s p o r t a t i o n . These circum-
stances include urban congestion, the increased use of computers i n roTite, 
r a t e and s e r v i c e c a l c u l a t i o n s , the enormous s c a l e of c a p i t a l investment i n 
a i r f a c i l i t i e s and highways, and the f i n a n c i a l d i f f i c u l t i e s and adjustment 
problems of America's v a s t r a i l network. T r a n s p o r t a t i o n i s f i n a l l y r e c l a i m i n g 
i t s r i g h t f u l place as a f i e l d of considerable economic import. 
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Sflction One 
T r a n s p o r t a t i o n as the Povmdation of Bconoraic Development 
The most v i t a l and most o f t e n overlooked ftmction of t r a n s p o r t a t i o n i s 
2 
to provide a fotuid8.tion f o r the economic growth of the n a t i o n . Regional 
s p e c i a l i z a t i o n , l a r g e - s c a l e prodtustion and mass d i s t r i b u t i o n , a l l elements 
v i t a l l y e s s e n t i a l to economic growth and development, req u i r e a h i g h l y e f f i -
c i e n t , cheap system of t r a n s p o r t a t i o n . 
The immediate f u n c t i o n of t r a n s p o r t a t i o n i s to c r e a t e place and time 
u t i l i t y throtigh the p h y s i c a l t r a n s f e r of goods and persons from one place to 
another a t the r e q u i r e d time, " U t i l i t y " may he defined as the a b i l i t y to 
s a t i s f y a human want. 
Tr a n s p o r t a t i o n c r e a t e s p l a c e u t i l i t y by changing the l o c a t i o n of o b j e c t s 
and people from p l a c e s where u s e f u l n e s s i s low to those where i t i s high. 
Goods move so t h a t production and d i s t r i b u t i o n may occur, A person t r a v e l s 
because he can add more s a t i s f a c t i o n by doing so« 
The e f f e c t of t r a n s p o r t a t i o n on time u t i l i t y i s not simple. Sometimes, 
when the s c a r c i t y of a commodity i s g r e a t , speed looms as the most important 
f a c t o r ; the sooner the good reaches i t s d e s t i n a t i o n , the g r e a t e r i t s u t i l i t y . 
Progress i n t r a n s p o r t a t i o n may then be measured by the reduction of the adverse 
e f f e c t s of elapsed time,'^ At other times, goods are not immediately needed 
at d e s t i n a t i o n , and a slower mode of transport becomes d e s i r a b l e as a means 
of p r o v i d i n g mobile storage. 
T r a n s p o r t a t i o n , through i t s e f f e c t on u t i l i t y , determines what goods w i l l 
he produced and ^diere they w i l l he marketed. The t o t a l u t i l i t y of a commodity 
or s e r v i c e depends l a r g e l y upon the combination of i t s time and place u t i l i t i e s , 
which, i n t u r n , depend upon t r a n s p o r t a t i o n and^more s p e c i f i c a l l y , the cost of 
t r a n s p o r t a t i o n , A good w i l l be produced and s o l d only i f i t s t o t a l u t i l i t y 
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exceeds the cost of c r e a t i n g u t i l i t y , A f r e e market economy, such as th a t 
i n America, w i l l e v e n t u a l l y e l i m i n a t e the production of a l l commodities not 
meeting t h i s c r i t e r i s i r i . 
By u t i l i z i n g the economies of sca l e to f u l l e s t advantage, American 
i n d u s t r y has achieved l a r g e - s c a l e production. Such production allows goods to 
he made more cheaply than would he otherwise p o s s i b l e and depends h e a v i l y upon 
e f f i c i e n t and r e l a t i v e l y cheap t r a n s p o r t a t i o n . Large q u a n t i t i e s of raw mate-
r i a l s must he brought i n t o the c A x t r a l p l a n t , oftew from great d i s t a n c e s . 
L a r g e - s c a l e production cannot operate i n a vacuum; mass d i s t r i b u t i o n i s 
necessary to move the goods out once they have been manufacttired. Transpor-
t a t i o n permits and encourages t h i s mass d i s t r i b u t i o n . 
T r a n s p o r t a t i o n leads to the economies of r e g i o n a l s p e c i a l i z a t i o n . When 
a geographical a r e a s p e c i a l i z e s i n the production of only one or a few items, 
i t s other needs must he met from outside sottrces. The given area imzst a l s o 
have access to a l a r g e market f o r i t s l i m i t e d v a r i e t y of produce. Transpor-
t a t i o n i s e s s e n t i a l to t h i s exchange. 
F i n a l l y , t r a n s p o r t a t i o n cost determines the s i z e and l o c a t i o n of supply 
and market a r e a s . I f t r a n s p o r t a t i o n i s r e l a t i v e l y cheap, s u p p l i e s may be 
economically drawn from d i s t a n t sources, and wider markets w i l l he p o s s i b l e . 
The l o c a l i t y can then prosper without producing most or a l l of the goods i t 
needs. 
Besides c r e a t i n g u t i l i t y and providing a b a s i s f o r l a r g e - s c a l e production, 
t r a n s p o r t a t i o n a l s o helps to determine p r i c e . I t e f f e c t s the u l t i m a t e charge 
to the consumer f i r s t as a c o s t of production; the expenditure on tran s p o r -
t a t i o n must he added to the p r i c e of the raw m a t e r i a l s and s u p p l i e s i n det e r -
mining the cost of ptoduction i n p u t s , "Transportation then becomes a cost of 
d i s t r i b u t i o n . The i n c r e a s e d speed of modem tranmportation has tended to reduce 
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the c o s t s of d i s t r i h t i t i o i i , other than the a c t u a l c o s t of t r a n s p o r t a t i o n i t s e l f , 
because a smaller investment i n f i n i s h e d goods i n t r a n s i t i s required than i n 
the p a s t . Storage, another f a c e t of t r a n s p o r t a t i o n , allows goods to he d i s t r i -
buted some time a f t e r manufacture and may thereby in c r e a s e t h e i r worth. 
T r a n s p o r t a t i o n a l s o induces lower p r i c e s , p r i c e e q u a l i z a t i o n and p r i c e 
s t a b i l i t y . As has been mentioned, t r a n s p o r t a t i o n costs make up a l a r g e share 
of the f i n a l p r i c e of any item. At present, about twenty cents out of every 
d o l l a r the consumer spends goes to t r a n s p o r t a t i o n , ^ Any reduction i n t r a n s -
p o r t a t i o n cost w i l l , t h e r e f o r e , reduce the t o t a l cost a t d e s t i n a t i o n . Lower 
t r a n s p o r t a t i o n c o s t s a l s o e f f e c t p r i c e i n d i r e c t l y , since lower c o s t s induce 
more producers to compete i n a given market, and increased competition works 
toward p r i c e r e d u c t i o n . 
P r i c e e q u a l i z a t i o n i s a consequence of the exchange of goods between 
v a r i o u s l o c a l i t i e s . The spread between p r i c e s i n d i f f e r e n t p l a c e s becomes 
l e s s e r as a more e f f i c i e n t t r a n s p o r t a t i o n network develops. Goods move from 
areas of low p r i c e (reducing supply and i n c r e a s i n g p r i c e ) to areas of high 
p r i c e ( i n c r e a s i n g supply and reducing p r i c e ) . T h e o r e t i c a l l y t h i s process w i l l 
continue " u n t i l the d i f f e r e n c e i n p r i c e f o r a given commodity between any two 
markets i s j u s t equal to the cost of t r a n s p o r t i n g the good from one area to the 
other,^ 
I f t r a n s p o r t a t i o n d i d not e x i s t , each a r e a wotild he e n t i r e l y dependent 
upon l o c a l production f o r a l l i t s needs. Under such circumstances, the p r i c e 
of a commodity would be low when the good was r e a d i l y a v a i l a b l e and high when 
i t was s c a r c e . Great v a r i a t i o n i n p r i c e would r e s u l t over time. T r a n s p o r t a t i o n 
helps to reduce t h i s v a r i a b i l i t y and to s t a b i l i z e p r i c e by making commodities 
from d i s t a n t markets a v a i l a b l e when the given area's production i s low and hy 
d i s t r i b n t i n g l o c a l produce to other areas when production i s high. Thus, the 
supply i n a given area remains r e l a t i v e l y even year round, and p r i c e s d i f f e r 
over time only hy the cost of t r a n s p o r t a t i o n . 
Since a c c e s s i b i l i t y i s measured i n terms of cost and time, t r a n s p o r t a t i o n 
p l a y s a l a r g e r o l e i n determining the l o c a t i o n of economic a c t i v i t y . P o s i t i o n a l 
f a c t o r s , i n c l u d i n g the a c c e s s i b i l i t y of an a r e a to raw m a t e r i a l s , to market, 
to f u e l and power and to labor w i t h the r e q u i s i t e s k i l l , g e n e r a l l y dominate 
and determine the general area of l o c a t i o n . The ttptimum p o s i t i o n becomes 
one where t r a n s p o r t a t i o n charges per u n i t are a t a minimum. Within t h i s 
general a r e a , the exact l o c a t i o n depends upon c e r t a i n s i t e f a c t o r s , such as 
zoning and b u i l d i n g ordinances, t a x r a t e s , labor l e g i s l a t i o n , u n i o n i z a t i o n , 
topography, c l i m a t e , cizlture and community a t t i t u d e . Thus, before production 
even begins, economic a c t i v i t y depends upon t r a n s p o r t a t i o n . 
I n order to take f u l l advantage of c e r t a i n t r a n s p o r t a t i o n economies, 
a p l a n t w i l l u s u a l l y l o c a t e e i t h e r a t the source of the raw m a t e r i a l or a t the 
market. By l o c a t i n g a t one of these two p l a c e s , a mamifacturer avoids d u p l i -
c a t i o n of t e r m i n a l and other f i x e d charges a s s o c i a t e d with loading and xmloading. 
He a l s o gains the advantages of the tapered r a t e s t r u c t u r e common to n e a r l y a l l 
modes of t r a n s p o r t ; r a t e s i n c r e a s e a t a decreasing r a t e , so the producer pays 
a lower t o t a l b i l l than he would i f he locat e d a t some intermediate point I n s t e a d , 
Under c e r t a i n s p e c i a l circumstances, however, a producer may e l e c t to 
lo c a t e a t a point between raw m a t e r i a l and market. But even here t r a n s p o r t a t i o n 
c o n s i d e r a t i o n s are paramount. Two of the three p o s s i b l e reasons f o r choosing 
an intermediate p o s i t i o n depend upon t r a n s p o r t a t i o n f a c t o r s . F i r s t , the p l a c e 
may be a break-bulk point where a change i n the mode or v e h i c l e of transport 
i s r e q u i r e d . Since loading and unloading operations occur anyway, why not 
l o c a t e the p l a n t here? Second, t r a n s i t p r i v i l e g e s , such as s t o r a g e - i n - t r a n s i t , 
f a t o r i c a t i n g - i n - t r a n s i t and c r e o s o t i n g - i n - t r a n s i t , may apnly a t that o o i n t . Such 
p r i v i l e g e s tend to n e a r l y equalize the t r a n s p o r t a t i o n charges a t the intermediate 
point w i t h those a t e i t h e r the raw m a t e r i a l source or the market. The l a s t 
reason f o r l o c a t i n g a t an intermediate point, the only one not d i r e c t l y 
i n v o l v i n g t r a n s p o r t a t i o n c o n s i d e r a t i o n s , i s the i n d u s t r y ' s being c l a s s i f i e d 
as a "foot-loose" i n d u s t r y , meaning that transport charges do not c o n s t i t u t e 
a l a r g e p o r t i o n of i t s cost and i t s labor needs may be met anywhere. 
Without an adequate t r a n s p o r t a t i o n system an economy may s u r v i v e , but 
i t s standard of l i v i n g w i l l be low, and many of i t s people w i l l l i v e i n poverty, 
deprived of many of the n e c e s s i t i e s and most of the comforts of l i f e . National 
defense w i l l be weak and n a t i o n a l u n i t y nonexistant. Yes, t r a n s p o r t a t i o n i s 
t r u l y necessary f o r economic growth and development. 
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Section Two 
-̂  . i T r a n s p o r t a t i o n and the United S t a t e s Economy 
With an e f f i c i e n t , balanced t r a n s p o r t a t i o n network a l l about us, we, 
as Americans, tend to take t r a n s p o r t a t i o n f o r granted. T r a n s p o r t a t i o n i s , 
however, p a r t of our c u l t u r e and h e r i t a g e . I t played a c e n t r a l r o l e i n the 
discovery, settlement and growth of America. The westward movement, hy 
covered-wagon, steamhoat and t r a i n , was made p o s s i b l e by t r a n s p o r t a t i o n d e v e l -
opments. T r a n s p o r t a t i o n has a l s o helped to maintain n a t i o n a l p o l i t i c a l u n i t y 
and n a t i o n a l defense hy h r i n g i n g together persons of many d i v e r s e haclsgrounds 
and i n t e r e s t , f a c i l i t a t i n g the r a p i d dissemination of ideas and knowledge and 
f o s t e r i n g a breakdown of p r o v i n c i a l i s m . 
To gain some understanding of the importance of t r a n s p o r t a t i o n i n 
modern American l i f e , l e t us examine s e v e r a l p o i n t s . F i r s t , America's 
annual t r a n s p o r t a t i o n b i l l amounts to approximately one f i f t h of the Gross 
National Product (GHP), I n I966 Americans spent seventy and one-half b i l l i o n 
d o l l a r s on f r e i g h t transport and eighty-one b i l l i o n d o l l a r s on passenger 
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movement. These f i g u r e s do not i n c l u d e the n e a r l y two b i l l i o n d o l l a r s spent 
by v a r i o u s governmental u n i t s (I963) f o r t h e i r own t r a n s p o r t a t i o n f a c i l i t i e s . 
The t r a n s p o r t a t i o n i n d u s t r y i s one of the nation's l a r g e s t employers. 
I n 1965, the more than nine m i l l i o n persons employed as c a r r i e r personnel, 
t r a n s p o r t a t i o n equipment manufacturing personnel, r e l a t e d i n d u s t r y personnel 
and s t a t e and f e d e r a l goverzuaent t r a n s p o r t a t i o n employees made up approximately 
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t h i r t e e n percent of the t o t a l American labor f o r c e . T h i s percentage has 
remained r e l a t i v e l y constant s i n c e 1 9 ^ . These workers are w e l l p a i d . The 
average annual earnings of t r a n s p o r t a t i o n workers i n 1965 was $7,^73^° a f i g u r e 
f a r s u p e r i o r to the averages of many other i n d u s t r i e s , (See Appendix , Figure I j 
Since most modes re q u i r e great amounts of c a p i t a l , the anntial investment 
f i g u r e f o r t r a n s p o r t a t i o n i s quite l a r g e . P r i v a t e i n v e s t o r s poured more than 7 
one hundred t h i r t y - n i n e b i l l i o n d o l l a r s i n t o the network fe^ 1963. Y a r i o u s 
governmental u n i t s a l s o make l a r g e samual c a p i t a l expend!txires on transport 
f a c i l i t i e s , e s p e c i a l l y highways, and i n f i s c a l I965 the f e d e r a l government 
budgeted over eleven b i l l i o n d o l l a r s f o r t r a n s p o r t a t i o n , ' ^ 
While the government spends a good deal on t r a n s p o r t a t i o n , i t does not 
do so without r e c e l v i z t g much i n r e t u r n . I n I 9 6 5 taxes l e v i e d on t r a n s p o r t a t i o n 
accounted f o r nineteen percent of a l l f e d e r a l revenues and t h i r t y - f o u r percent 
of a l l s t a t e revenues, H e a r l y a l l highways are b u i l t and maintained by funds 
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c o l l e c t e d i n the form of highway USOY' ta x e s , notably the ga s o l i n e t a x . 
F i n a l l y , the t r a n s p o r t a t i o n i n d u s t r y i s a major consumer of the nation's 
i n d u s t r i a l output. I t s shopping l i s t i n c ludes over one hundred thousand 
d i s t i n c t items ranging from soap to s t e e l , toothpicks to telephone p o l e s , 
paper to parachutes, (See Appendix, F i g u r e 2,) 
How does the r a i l i n d u s t r y f i t i n t o t h i s glowing p i c t u r e of transpor-
t a t i o n ' s c o n t r i b u t i o n to modern American l i f e ? National and r e g i o n a l r a i l 
coverage i s e x c e l l e n t . E a i l r o a d s serve some three thousand co'untH:.«̂  i n the 
United S t a t e s , c o n t a i n i n g more than ninety-nine percent of the nation's 
1^ 
population. H i g h l y developed cooperation among the v a r i o u s r a i l r o a d s 
permits r a i l c a r s to move w i t h almost p e r f e c t freedom from one l i n e to 
another. The d e t a i l s of i n t e r l i n e exchange and revenue d i v i s i o n are handled 
completely hy the r a i l r o a d s i n v o l v e d , so from the shipper's viewpoint i t i s 
as though the v a s t r a i l network ware a s i n g l e nationwide r a i l r o a d . 
The t o t a l r a i l system c o n s i s t s of two hundred eleven thousand route 
mi l e s and around three hundred f o r t y - f o u r thousand t r a c k m i l e s . The r o l l i n g 
stock used on these t r a c k s I n c l u d e s approximately twenty-eight thousand 
locomotives, twenty thousand passenger c a r s and one m i l l i o n f i v e h-undred 
thousand f r e i g h t c a r s (1966). The hook value of t o t a l r a i l r o a d Investment 8 
l i e s around t h i r t y - s i x and one-half b i l l i o n d o l l a r s . Annual operating revenues 
f o r the r a i l l i n e s average ten and one-half b i l l i o n d o l l a r s , w i t h net p r o f i t s 
a f t e r taxes coming to f i v e hxmdred m i l l i o n d o l l a r s . 
The f i r m s comprising the r a i l r o a d i n d u s t r y v a r y c onsiderably i n s i z e . 
While there are over f o u r hundred l i n e - h a u l r a i l r o a d companies, ninety-nine 
percent of the t r a f f i c i s handled by the l e s s than one hundred companies 
c l a s s i f i e d as C l a s s I r a i l r o a d s hy the I n t e r s t a t e Commerce Commission, (They 
are sc c l a s s e d on the b a s i s of having gross annual operating revenues of 
f i v e m i l l i o n d o l l a r s or more.) These same companies account f o r n i n e t y - s i x 
percent of t o t a l mileage and n i n e t y - t h r e e percent of r a i l r o a d emplojpnent, 
Even w i t h i n t h i s group, however, s i z e and importance v a r y g r e a t l y . For 
example, the ten l e a d i n g companies account f o r one h a l f of a l l r a i l r o a d 
employment and operate f o r t y - f o u r percent of the t o t a l mileage, f i f t y - t w o 
percent of the locomotives, f i f t y - s e v e n percent of the passenger c a r s and 
f i f t y percent of the f r e i g h t cars,-*-^ 
The r a i l network employed a labor f o r c e of seven huhdred and t h i r t y -
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f i v e thousand i n 1965 and p a i d out f i v e b i l l i o n d o l l a r s i n wages. T h i s 
s i t u a t i o n shows a marked change from the labor p i c t u r e i n 19^6 when, w i t h 
approximately the same route mileage, t h e , r a i l r o a d s employed one m i l l i o n 
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four hTuidred t h i r t y - n i n e thousand workers f o r 3 ,9 b i l l i o n d o l l a r s . 
R a i l r o a d s form the backbone of America's i n t e r c i t y f r e i g h t movement, 
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accounting f o r f o r t y - t h r e e percent of a l l ton-mileage. The r a i l s look 
to t h e i r f r e i g h t b u siness f o r over f o u r - f i f t h s of t h e i r revenues. These 
r e c e i p t s average out to about one and three-tenths cents per ton-mile. The 
average load weighs t h i r t y - e i g h t tons, while the length of haul averages 
two hundred f i f t y m iles f o r the i n d i v i d u a l c a r r i e r and four hundred seventy 
miles f o r tha r a i l natwork,^^ Passanger t r a f f i c p l a y s a much l a s s a r r o l t . 
S e c t i o n Three 
A B r i e f General H i s t o i y of T r a n s p o r t a t i o n 
T r a n s p o r t a t i o n has a long and v a r i e d h i s t o r y dating hack: to p r e h i s t o r i c 
times. Before the i n v e n t i o n of the wheel, e a r l y man transported h i s goods 
across l a n d hy means of four conveyances s t i l l i n use i n some areas of the 
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world today, ^ The e a r l i e s t of these was man h i m s e l f , c a r r y i n g o b j e c t s on 
h i s head or shoulders. But man had a r a t h e r l i m i t e d c a r r y i n g c a p a c i t y , even 
w i t h the yokes and shoulder poles he developed to make the job e a s i e r , and, 
t h e r e f o r e , he soon turned to pack animals to c a r r y h i s goods. 
While the use of pack animals introduced no great speed advantage ( a 
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f x i l l y loaded horse or camel moves a t about two and one h a l f miles per hour), 
any pack animal, except the dog, could c a r r y more than a man. Pack animals 
continued to he important down through h i s t o r y wherever the need f o r land 
t r a n s p o r t a t i o n was great and good roads and wheeled v e h i c l e s l a c k i n g . I n 
the eighteenth and e a r l y nineteenth c e n t u r i e s , pack horses played an i n d i s -
pensable t r a n s p o r t a t i o n r o l e i n both Great B r i t a i n and America, se r v i n g as 
tha c h i e f means of l a n d f r e i g h t t r a n s p o r t . 
To accommodate passenger t r a n s p o r t a t i o n , man desig^ied portable c h a i r s . 
The A s s y r i a n s , Babylonians, Greeks and Romans used these i n ancient times. 
Introduced i n t o Europe as a r e s u l t of A s i a t i c i n f l u e n c e , portable c h a i r s 
took the modern form of sedan c h a i r s , w i t h side windows and a glazed door a t 
the f r o n t . As l a t e a s the eighteenth century sedan c h a i r s remained popular 
i n England, where most of them were f o r p u b l i c h i r e , ^ ^ 
But both man and beast are b e t t e r s u i t e d to p u l l i n g than to c a r r y i n g , 
so s e v e r a l dragging conveyances developed e a r l y . An animal p u l l i n g a sledge or 
t r a v o i s could drag a load more than twice as heavy as i t could c a r r y . These 
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devices found s p e c i a l f a v o r where the t e r r a i n was snowy or i c y or the load 
too heavy or too b u l k y to be c a r r i e d by a s i n g l e pack animal. 
The ancient Egyptians used a v e r y d i f f e r e n t type of dragging device 
to hatal huge rocks long d i s t a n c e s . The load, placed on a p l a t f o r m , was 
p u l l e d by s l a v e s or animals over a s e r i e s of rounded beams placed a t r i g h t 
angles to the d i r e c t i o n of movement. As the load moved forward, the r e a r 
heams became f r e e and were then placed under the f r o n t of the loaded platform. 
Beams used t h i s way served as r o l l e r s and probably i n s p i r e d the invention of 
the wheel, 
The i n v e n t i o n of the wheel , oerhaps the most important t r a n s p o r t a t i o n 
innovation of a l l time, marked the s t a r t of the next period of t r a n s p o r t a t i o n 
h i s t o r y . Sometime between 8000 B.C. and 4000 B,C, man invented the wheel f o r 
use on v e h i c l e s . Between 3500 B.C. and 2600 B.C. the use of the wheel spread 
through A s i a and northern A f r i c a and reached Europe around 1500 B.C, But the 
Western Hemisphere knew nothing of i t u n t i l European s e t t l e r s a r r i v e d i n the 
s i x t e e n t h century. 
The f i r s t wheels were f l a t c i r c u l a r p i e c e s of wood chopped from a t r e e 
t r u n k . Next, man attached s e v e r a l f l a t pieces of wood to make wheels of 
g r e a t diameters; these wheels produced l i t t l e f r i c t i o n and could surmount 
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l a r g e o b s t a c l e s . E f f o r t s to make stronger, l i g h t e r wheels l e d to t h i n 
wooden wheels r e i n f o r c e d by metal c r o s s b r a c e s . E v e n t u a l l y wheelmakers 
e l i m i n a t e d the wood i n the c e n t e r , thus introducing the spoked wheel. 
The wheel has contributed g r e a t l y to l a n d t r a n s p o r t a t i o n . I t reduced 
f r i c t i o n and i n c r e a s e d the weight t h a t could be moved a t a given speed with 
a g i v e n amount of power. 
With or without wheeled v e h i c l e s , however, land t r a n s p o r t a t i o n remained 
c o s t l y compared to water t r a n s p o r t a t i o n which d i d not r e q u i r e great amounts 
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of animal or slave labor and f o r which the way was a l r e a d y a v a i l a b l e . I t was 
only n a t u r a l , t h e r e f o r e , that most p r i m i t i v e people learned some s o r t of 
n a v i g a t i o n . 
E a r l y water conve3!'ances v a r i e d g r e a t l y i n s t r u c t u r e . The sisiple hollowed-
out l o g probably came f i r s t , f o llowed by a wide assortment of bark canoes, 
water-proof b a s k e t s , skin-covered frameworks and i n f l a t e d h i d e s . The means of 
p r o p u l s i o n d i f f e r e d a l s o , i n c l u d i n g paddling w i t h hands, f e e t or wooden paddles, 
p o l i n g , rowing, towing from shore and using s a i l s . Additions to and m o d i f i -
c a t i o n s of these e a r l y forms e v e n t u a l l y l e d to l a r g e ocean v e s s e l s used f o r 
trade , 2 7 
Man f i r s t used the sea f o r trade about 2800 B.C, when Egyptian ships 
began s a i l i n g the Mediterranean Sea, c a r r y i n g papyrus and g r a i n to Phoenicia 
to be b a r t e r e d f o r wood. But i t remained f o r the Phoenicians to extend maritime 
trade to the e n t i r e Mediterranean and beyond. L a t e r the Creeks assumed l e a d e r -
ship of the seas. 
Oarsmen and s a i l s p r o p e l l e d these ancient Mediterranean v e s s e l s . Lacking 
compasses, ancient mariners stayed w i t h i n s i g h t of land whenever p o s s i b l e . Often 
white marhle monxuBents were erected along the shore to serve as guidance markers 
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f o r s h i p s . The f i r s t lighthouse appeared near the end of the Greek p e r i o d . 
I t remained f o r the Romans, however, to develop the most advanced system 
of sea and land t r a n s p o r t a t i o n that the ancient world had ever seen. The 
system permitted t r a d e , encouraged r e g i o n a l s p e c i a l i z a t i o n and enabled Rome to 
administer and defend a v a s t empire s t r e t c h i n g from Great B r i t a i n to the P e r s i a n 
G u l f , 
Most i n t e r r e g i o n a l trade was done by sea. The Romans f a c i l i t a t e d such 
trade hy d r i v i n g the p i r a t e s from the seas and e s t a b l i s h i n g the p o l i t i c a l u n i t y 
and peace necessary f o r the wide-scale development of trade, Roman ships 
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s a i l e d the Mediterranean and the A t l a n t i c , v e n t u r i n g as f a r as I n d i a and the 
east coast of A f r i c a i n search of e x o t i c merchandise and wealth. 
The Boaans were a n t i q u i t y ' s g r e a t e s t road b u i l d e r s . The road system, 
b u i l t f o r m i l i t a r y and p o l i t i c a l pxirposes, encompassed f i f t y thousand miles 
of main roads extending from Rome to B r i t a i n , Gaul, Germany, Spain, Greece and 
some p a r t s of A f r i c a and A s i a , The most famous of these roads, the t h i r t y - f i v e 
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foot wide Appian Way, connected Rome and the lower I t a l i a n p r o v i n c e s . 
I n some re s p e c t s Roman roads were notahly modern i n c o n s t r u c t i o n . Sharp 
curves were avoided whenever p o s s i b l e , and p r o v i s i o n was made f o r drainage 
by b u i l d i n g the roads higher than the sxirroundiag land, with the road's middle 
higher than i t s s i d e s . The one ser i o u s defect i n some of these roads was the 
ex i s t e n c e of steep grades which g r e a t l y reduced the c a p a c i t y of the roads. The 
government had to l i m i t the load allowed on the roads and ofte n set a ve r y 
low f i g u r e . 
But j u s t as t r a n s p o r t a t i o n contributed to the growth and maintenance of 
the mighty Roman Empire, so a l s o d i d i t contribute to the Empire's d e c l i n e . 
T e c h n o l o g i c a l l y , t r a n s p o r t a t i o n was not yet capable of supporting so huge an 
e n t i t y . P a r t of the blame f o r the d i s s o l u t i o n of the Roman Empire l i e s i n 
the inadequacy of the t r a n s p o r t a t i o n system. 
Following the hreaking^-of the Empire, the c i v i l i z e d world entered the 
Middle Ages, During t h i s time the f e u d a l system floxxrished and t r a n s p o r t a t i o n 
languished. Large, frequent t o l l s l e v i e d hy f e u d a l l o r d s , favored i n d i v i d u a l s 
and the Church g r e a t l y handicapped t r a n s p o r t a t i o n on roads and r i v e r s and 
through p o r t s . P i r a c y and highway robbery f u r t h e r disrupted t r a v e l . 
The f e u d a l system, based as i t was on s m a l l , s e l f - s u f f i c i e n t x m i t s , had 
l i t t l e need f o r long d i s t a n c e t r a n s p o r t a t i o n , Roman roads f e l l i n t o d i s r e u a i r . 
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and a f t e r two to fotir c e n t u r i e s , though the routes were s t i l l used, road s u r f a c e s 
were no longer stone but d i r t . The d i r t became dusty i n dry weather and muddy i n 
wet; when the mud d r i e d , deep r u t s remained. 
I n d i v i d u a l s t r a v e l l e d mainly by horseback, though women, c h i l d r e n and 
men too s i c k or too ol d to r i d e o c c a s i o n a l l y used l i t t e r s . Goods moved by 
pack aniBial or i n s m a l l , two-wheeled c a r t s drawn by horses or donkeys. 
Some important advances i n horse breeding, horse shoeing and harnessing 
techniques developed during t h i s p e r i o d , making more economical transpor-
t a t i o n of goods u o s s i b l e and sparking a demand f o r rpad improvement. Some 
upgrading of roads d i d begin i n the t w e l f t h century, but most roads remained 
i n poor c o n d i t i o n , and the volume of land t r a f f i c stayed s m a l l . 
Whenever p o s s i b l e , goods moved by water r a t h e r than l a n d . The b t i i l d i n g 
of d i k e s and quays f a c i l i t a t e d t r a v e l on i n l a n d waterways. I n the t w e l f t h century 
c a n a l s b u i l t i n the lowlands to connect the r i v e r s made water t r a v e l e a s i e r . 
Merchants or towns b u i l t the c a n a l s , then charged ship owners t o l l s or taxes 
to use the routes. Since l o c k s had not yet been invented, boats i n the cana l s 
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were f l o a t e d onto i n c l i n e d planes and r a i s e d or lowered by ropes. 
I n the waters of the North Sea a r e a , s m a l l , r a t h e r unsafe v e s s e l s p r e -
dominated. Lacking compasses, they s a i l e d near the coast and, so, ofte n wrecked 
on the shore. Under f e u d a l law the goods of a wrecked ship became the property 
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of the l o r d who owned the land. Some, seeing i n t h i s an opportunity to 
augment t h e i r incomes, i n s t a l l e d misleading l i g h t s to cause shipwrecks. 
On the Mediterranean Sea la r g e v e s s e l s capable of c a r r y i n g a thousand 
passengers developed. The Crusades stimulated Mediterranean Sea trade under 
the I t a l i a n C i t y S t a t e s , 
Although 1453, the year the Turks captured Constantinople, i s g e n e r a l l y 
taken to mark the end of the Middle Ages and the beginning of the Renaissance, 
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no sudden break was evident. The change from one e r a to the next came as a 
long, gradual process. Increased demand f o r improved t r a n s p o r t a t i o n r e s u l t e d 
from the development of strong, x m i f i e d n a t i o n s , the growth of European trade 
and the expansion of European i n t e r e s t s to other p a r t s of the world. 
Several advances i n tha a r t of navigation aided t r a n s p o r t a t i o n by sea 
at t h i s time. The compass, f i r s t used by the Chinese, then the Moslems, came 
i n t o use i n the Mediterranean Sea a r e a i n tha fotirteenth century and i n the 
North Sea the f o l l o w i n g century. S t a r t i n g around 1485 European s a i l o r s 
determined the a l t i t u d e of heavenly hodies w i t h the a s t r o l a b e ; that i n s t r u -
ment was succeeded by the quadrant i n the s i x t e e n t h century and the sextant i n 
the eighteenth centxiry,-^^ 
The use of the j i b s a i l made p o s s i b l e great advances i n close-hauled 
s a i l i n g ( s a i l i n g as n e a r l y against the wind as performable). By developing 
t h i s s k i l l , n a v i g a t o r s f r e e d t h e i r v e s s e l s from deuendence upon wind, d i r e c t i o n 
and reduced the need f o r oarsmen. 
The i n t r o d u c t i o n of the cannon on ships a l s o lessened the demand f o r 
oarsmen. F i g h t i n g could now take p l a c e a t long range, so the need f o r speed 
and c l o s e maneuvering dec l i n e d . 
I n tha f i e l d o f road development, Prance made the g r e a t e s t gains. 
During the seventeenth century the French government adopted r e g u l a t i o n s to 
e l i m i n a t e •+h4 e x c e s s i v e t o l l s which e x i s t e d under the f e u d a l system. The 
government spent great sums of money on road imurovement, and, w h i l e the 
highways were s t i l l f a r from s a t i s f a c t o r y , the French enjoyed the best roads 
i n a l l Europe,-^^ 
E n g l i s h roads of t h i s period f e l l i n t o two c l a s s e s : f r e e p a r i s h roads 
maintained by taxes on l o c a l i n h a b i t a n t s and main turnpikes supuorted by t o l l s 
on the u s e r s . Between 1760 and 1774 the B r i t i s h government a c t i v e l y e s t a b l i s h e d 
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turnpike coaipaixies by c h a r t e r i n g turnpike a s s o c i a t i o n s . These groups were 
empowered to borrow money i n order to improve c e r t a i n roads. The a s s o c i a t i o n 
then charged t o l l s to pay o f f the debt and to keep the highways i n good r e p a i r . 
S everal new types of v e h i c l e s developed f o r use on these improved roads. 
Daring tha s i x t e e n t h century long wagons (covered wagons), c a r r j r i n g goods 
and about twenty passengers, and coaxjhes ( c l o s e d , four-wheeled c a r r i a g e s ) 
appeared i n England, I n the mid-seventeenth century P a r i s i a n s saw the r i s e 
of the j^fiJjxisLliUL or "cab," a l i g h t , two-wheeled v e h i c l e used to transport 
merchandise and people. 
The f i r s t urban bus s e r v i c e s t a r t e d i p P a r i s i n 1662, Bus coaches 
holding eight passengers ran on f i x e d schedules over regular routes and 
charged uniform r a t e s . The number of passengers was, however, disappointing, 
and the e n t e r p r i s e was discontinued, 
B r i t i s h i n t e r c i t y stage coach s e r v i c e began i n the 1600'3 and reached 
i t s peak of e x c e l l e n c e between 1820 and 1840, These coaches t r a v e l e d a t ten 
or eleven miles per hour.^^ They l a t e r f e l l v i c t i m to the r a i l r o a d , f o r 
they could not match the economy and speed of the steam engine. 
The high cost of overland t r a n s p o r t a t i o n and the i n v e n t i o n of l o c k s 
l e d to the a c t i v e development of i n l a n d water t r a n s p o r t a t i o n . Locks were 
invented a t the c l o s e of the Middle Ages and the s t a r t of the Renaissance, 
Located where the water l e v e l changed, these devices permitted v e s s e l s to 
remain a f l o a t w h i l e being r a i s e d or lowered, e l i m i n a t i n g the n e c e s s i t y of 
removing a ship from the water i n order to change i t s l e v e l . 
I n c l i n e d planes s t i l l remained i n some areas to r i v a l l o c k s i n c a n a l 
c o n s t r u c t i o n . They were cheaper to construct and more p r a c t i c a l where the 
l e v e l d i f f e r e n c e was g r e a t . They d i d , however, impose a s t r i c t l i m i t on boat 
s i z e , 
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As i n road b u i l d i n g . Prance l e d i n the improvement of i n l a n d water t r a n s -
p o r t a t i o n . The government granted i n d i v i d u a l s the r i g h t to c o l l e c t t o l l f o r 
a c e r t a i n number of years i n a given area a f t e r they had imuroved n a v i g a t i o n 
i n some way. P r i v a t e groups b u i l t and operated s e v e r a l canals under t h i s p l a n . 
The Lanquedftc Canal (the Canal of the Two Seas) was the most amazing of these 
i n t h a t i t provided an a l l - F r e n c h water route from the Mediterranean to the 
A t l a n t i c , Completed i n l68l, t h i s c a n a l covered one hundred s e v e n t y - f i v e m i l e s 
36 
and contained s i x t y - f i v e l o c k s , " 
For most of t h i s t5.me England d i d l i t t l e to develop i t s i n l a n d water 
system. But when i t f i n a l l y got s t a r t e d , during the period from 176O to I830, 
B r i t a i n b u i l t so many ca n a l s that t h i s p e r i o d i s c a l l e d the Canal E r a of B r i t i s h 
h i s t o r y . 
The l a t e 1700's saw the i n v e n t i o n of the steam engine which q u i c k l y 
proceeded to r e v o l u t i o n i z e the t r a n s p o r t a t i o n i n d u s t r y . Steam power replaced 
animal and wind power i n p r o p u l s i o n and l e d to tha develoument of s e v e r a l new 
modes of t r a n s p o r t a t i o n , notably the steamboat and the r a i l r o a d locomotive. 
I n more modern times, the i n t e r n a l combustion engine of the Norld Mar 
I e r a and the nuclear power of the S i x t i e s have once again changed the f a c e of 
the t r a n s p o r t a t i o n i n d u s t r y . Yet even today o l d e r modes are s t i l l i n use i n 
l a r g e a r e a s of the world, i n c l u d i n g America, 
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S e c t i o n Pour 
A B r i e f H i s t o r y of Tr a n s p o r t a t i o n i n the United S t a t e s 
( E x c l u d i n g the H i s t o r y of th© ionerican R a i l r o a d ) 
The h i s t o r y of American t r a n s p o r t a t i o n i s th© h i s t o r y of the natio n i t s e l f . 
I n the e a r l y years Americans were r e s t r i c t e d to th© A t l a n t i c seaboard by a l a c k 
of adequate t r a n s p o r t a t i o n f a c i l i t i e s . L a t e r , as man f i n a l l y conquered the 
mountains, many new modes of t r a n s p o r t a t i o n developed to c a r r y American 
s e t t l e r s across the continent. The United States could never have grown i n t o 
the world g i a n t i t i s today had i t not had the backing of a supe r i o r t r a n s -
p o r t a t i o n network. L e t us f o l l o w the development of t h i s network from i t s 
e a r l i e s t beginnings down to the present time. 
Since land t r a v e l proved slow and tedious over roads which were merely 
widened Indian t r i a l s , water t r a n s p o r t a t i o n played an important r o l e i n the 
l i v e s of e a r l y c o l o n i s t s . With numerous r i v e r s along the east coast, the way 
was r e a d i l y a v a i l a b l e . The f i r s t settlement : ^ y p i c a l l y proceeded i n l a n d along 
these water r o u t e s . As l a t e as 1818, two-thirds of the market crops of th© 
Piedmont P l a t e a u r e g i o n were s t i l l r a i s e d w i t h i n f i v e m i l e s of some r i v e r , 
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tha remainder not more than ten mi l e s from one. 
Shipbuilding became the f i r s t manufacturing i n d u s t r y i n America. But 
the s h i p s b u i l t i n lew England during the l600's were designed f o r ocean 
voyages and could not be used i n i n l a n d water t r a v e l . I n s t e a d , barges, 
aackinaw boats and k e e l boats s a i l e d the na t i o n ' s r i v e r s . A l l these v e s s e l s 
were long and flat-bottomed, capable of n a v i g a t i n g i n ve r y shallow water, 
l o r m a l l y they s a i l e d only one way, being broken up f o r lumber a t d e s t i n a t i o n . 
L a t e r , r i v e r steamers appeared, Baking xcpstream t r a n s p o r t a t i o n p o s s i b l e . These 
sh i p s d i d not, however, reach t h e i r f u l l e s t development u n t i l a f t e r the C i v i l 
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War, 
As has heen mentioned, many e a r l y roads, c a l l e d t r a c e s , were merely 
extensions of p r i m i t i v e I n d i a n t r a i l s . For the c o n s t r u c t i o n and maintenance 
of p u b l i c roads, towns and coxmties depended upon taxe s l e v i e d on l o c a l 
i n h a b i t a n t s , who wore permitted to provide labor i n l i e u of cash. T h i s system 
r e s u l t e d i n roads of poor q u a l i t y which oft e n became impassable i n wet 
weather. The l a c k of adequate roads g r e a t l y l i m i t e d the maneuverability of 
troops during the Revolutionary War, 
Passengers t r a v e l l e d these roads e i t h s r by stagecoach or horseback, 
and v a r i o u s commodities moved by mule t r a i n , horseback or Conestoga Wagon, T h i s 
l a t t e r conveyance o r i g i n a t e d among the Pennsylvania Butch near Conestoga Creek, 
Lancaster County, P e n n s y l v a n i a , around 1700, The wagon was patterned a f t e r 
E n g l i s h wagons but modified by being longer and deeper. I t sagged i n the 
middle to prevent f r e i g h t from bouncing out enroute. About 1800 the Couestogas 
became p u b l i c c a r r i e r s . Wagoning w i t h these v e h i c l e s reached i t s peak i n I830 
b8 
when three thousand t r a v e l l e d d a i l y from P h i l a d e l p h i a to Pittsburgh,-' Soon 
a f t e r that t h e i r importance d e c l i n e d as r a i l r o a d s came i n t o t h e i r o-wn. 
Because of the inadeqxxacy of l o c a l roads, turnpike c o n s t r u c t i o n began 
s h o r t l y a f t e r 1790, These s u r f a c e d roads wore b u i l t and maintained on main 
rout e s by turnpike companies cha r t e r e d by s t a t e governments. The companies 
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chaxged t o l l s averaging ton to t h i r t e e n cents per ton-mile,'^ 
The f i r s t and most famous of these t o l l roads was Lancaster P i k e , The 
P h i l a d e l p h i a and Lancaster Company obtained a c h a r t e r f o r the road i n 1790 and 
began c o n s t r u c t i o n i n 1792, The sixty-two mile long route, completed two years 
l a t e r a t a cost of n e a r l y a h a l f m i l l i o n d o l l a r s , ^ ^ proved to he a f i n a n c i a l 
s u ccess. Many of these roads were not, however, as productive as had been hoped 
and were e i t h e r turned over to the s t a t e or allowed to r e v e r t to w i l d e r n e s s , 19 
Since a good last-Wast road was a matter of n a t i o n a l i n t e r e s t , the 
f e d e r a l government undertook the c o n s t r u c t i o n of the Cumberland Road or National 
Turnpike i n the e a r l y nineteensth century, ( T h i s s t r e t c h i s now U.S, Route 4 o . ) 
Coiigress made the f i r s t f e d e r a l a p p r o p r i a tion i n 1806, hut the road d i d not 
a c t u a l l y s t a r t westward from Gnaberland, Maryland, u n t i l i B l l , By 1818 the 
Road extended to tha Ohio R i v e r a t Wheeling, West T i r g i n i a , and hy I838 i t had 
reached V a n d a l i a , I l l i n o i s , The Cumberland Road never reached S t , Louis and 
J e f f e r s o n , M i s s o u r i , as had been intended, however, because Andrew Jackson, 
a strong s t a t e s ' - r i g h t e r , persuaded Congress to abandon the p r o j e c t during h i s 
a d m i n i s t r a t i o n . The Road was then turned over to the s t a t e s through which 
i t r a n . 
While tha major t h r u s t i n c a n a l bx i i l d i n g came during the 1820's And 1830's, 
i n t e r e s t i n c a n a l s e x i s t e d even during the eighteenth century. The f i r s t 
American canal was the Middletown and Reading Canal, i n operation i n 1762,^''' 
During the l a t e 1700's, s e v e r a l short canals were b u i l t around r a p i d s and f a l l s 
to improve i n l a n d water t r a n s p o r t a t i o n , f o r i n s t a n c e , the Dismal Swamp Canal 
i n North C a r o l i n a reached completion i n 1794, A c a n a l around the f a l l s of the 
Connecticut R i v e r was f i n i s h e d the same year. 
The c o n s t r u c t i o n of the E r i e Canal sparked the American Canal I r a , which 
ran from 1825 to 1837. TS^e E r i e Canalj l y i n g wholly w i t h i n Hew York St a t e , 
connected the Hudson R i v e r a t Albany with Lake E r i e a t B u f f a l o , On the I n i t i a t i v e 
of DeWitt C l i n t o n , New York began the three hundred s i x t y - f o u r mile p r o j e c t i n 
1817 end b u i l t i t i n nineteen s e c t i o n s which were f i n a l l y uieced together i n 
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1825, The o v e r a l l cost t o t ^ a i ^ d seven m i l l i o n d o l l a r s , f o r f i f t y years 
the Canal remained the most important s i n g l e trade route between the seaboard 
and the Midwest, I t was such a f i n a n c i a l success that i t s revenues f o r the 
f i r s t t e n yea r s of operation completely covered the co n s t r u c t i o n c o s t s . During 
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the f i f t y - s e v e n y e a r s t o l l s were c o l l e c t e d , revenues exceeded the o r i g i n a l cost 
43 and subsequent maintenance by more than forty-two and one h a l f m i l l i o n d o l l a r s . 
I n an attempt to o f f s e t the e f f e c t s of the E r i e Canal, Pennsylvania 
inaugxLPated a p u b l i c works p r o j e c t designed to combine the b e s t aspects of r a i l 
and c a n a l t r a n s p o r t a t i o n . The combination c o n s i s t e d of the P h i l a d e l p h i a and 
Columbia H a i l r o a d , a canal *om Columbia to Hollidaysburg, the Portage R a i l r o a d 
to Joimstown and, f i n a l l y , another canal from Johnstown to P i t t s b u r g h and the 
Ohio R i v e r , I n t h i s system c a n a l s tot^^aling two hundred seventy-eight miles 
r a n through the r e l a t i v e l y f l a t areas w h i l e one hundred seventeen miles of 
r a i l s e c t i o n s extended over the h i l l y and mountainous t e r r a i n . . When a boat 
reached a r a i l j u n c t i o n i t was placed on wheels and drawn up and over the 
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mountains by means of cables and a s t a t i o n e r y steam esgine. The system 
was completed i n 1834, but t r a v e l by i t proved slow and c o s t l y , and the p r o j e c t 
could not compete s u c c e s s f u l l y w i t h the I r i e Canal, 
S e v e r a l other s t a t e s attempted canals along the eastern seaboard. The 
Chesapeake and Ohio Canal, the James R i v e r Canal.'l^ihe Miami and E r i e Canal 
were a l l begun during t h i s e r a . Between 1820 and 1840 v a r i o u s eastern s t a t e s 
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i n c u r r e d more than two hundred m i l l i o n d o l l a r s i n debt f o r c a n a l s . 
These canals were shallow, designed to serve flat-bottomed v e s s e l s pro-
p e l l e d by mule power. The g r e a t e s t d i f f i c u l t i e s encountered con s i s t e d of 
obt a i n ing an adequate water supply and c o n s t r u c t i n g l o c k s to overcome d i f f e r e n c e s 
i n land e l e v a t i o n , Pfespite t h e i r g reat p o p u l a r i t y , c a n a l s had two inherent 
l i m i t a t i o n s which e v e n t u a l l y l e d to t h e i r d e c l i n e : f i r s t , they could operate 
only during c e r t a i n months of the year because the water f r o z e i n the w i n t e r ; 
second, they lacked f l e x i b i l i t y because they had to run p a r a l l e l to r i v e r s i n 
order to obtain a water supuly. 
Canals were not the only outgrowth of America's d e s i r e f o r b e t t e r water 21 
t r a n s p o r t a t i o n at t h i s time. A f t e r Newcomec discovered the p r i n c i p l e of the 
steam engine i n 1703» atany men attempted to b u i l d a vrorkable steamboat. 
Henry developed one a t Conestoga Creek, P e n n s y l v a n i a , about I 7 6 5 . L a t e r , i n 
1?86, John P i t c h s u c c e s s f u l l y operated a steamboat on the Delaware E i v e r ; 
by 1790 ho had a l i n e operating r e g u l a r l y between P h i l a d e l p h i a and Trenton, 
When Congrrjts denied him bacfclog f o r h i s venture, P i t d h journeyed to Prance 
seeking ftinds, While he was there h i s papers f e l l l i a t o the hands of Hob a r t 
P u l t o n , who may have used the ideas i n p e r f e c t i n g h i s own famous c r a f t which 
e v e n t u a l l y s e t s a i l on the Seine i n 1803,^'^ 
Out of these r a t h e r disorganized beginnings developed the American 
steamboat which, w i t h i t s M i s s i s s i p p i runs, became an American i n s t i t u t i o n . 
By 1820 more thsm f i f t y steamers were making r e g u l a r t r i p s between L o u i s v i l l e 
and New Orleans, The steamboat gave great impetus to American settlement and 
t r a d e . 
The Great Lalces and t h e i r connecting t r a n s p o r t a r t e r i e s a l s o played an 
important p a r t i n the settlement and development of America at t h i s time. 
S e v e r a l improvements were necessary to adapt the Great Lakes to the new commercial 
v e h i c l e s , however. The Welland Canal around the Niagara F a l l s opened i n I829 
to connect Lakes Ontario suid E r i e and, consequently, to connect^^'tha Great Lakes 
to New York harbor. The Soo Canal, j o i n i n g Lake Superior and Lake Huron 
around S t , Mary's P a l l s opened i n 1855, Purther improvements included s e v e r a l 
other c a n a l , harbor and channel development p r o j e c t s ; the improvement of the 
D e t r o i t R i v e r Channel between Lake E r i e and Lake Wuron stan(3s out as the most 
notable of these. 
Prom the C i v i l War to World War I , i n l d n d waterways could not, i n most 
cases, compete f a v o r a b l y w i t h the r a i l r o a d s . The e f f e c t of the r a i l s on the E r i e 
Canal was so great that New York State had to discontinue t o l l s i n 1882, I n f a c t , 
the Great Lakes, with t h e i r low cost of t r a n s p o r t and s p e c i a l p o s i t i o n i n 
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connection w i t h s t e e l prodxictionj were'the only wAte* routes not s e r i o u s l y 
e f f e c t e d by the r i s e of the r a i l r o a d . 
I n overland t r a n s p o r t a t i o n the r a i l s came close to complete doaination 
f o r a time. But i n the I890's a concerted e f f o r t by three groups (the r a i l -
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roads, the farmers and the b i c y c l i s t s ) l e d to a renewal of i n t e r e s t i n 
improved roads. L a t e r , f o l l o w i n g the a p p l i c a t i o n of the i n t e r n a l combustion 
ga s o l i n e engine to automobiles, a f o u r t h grouo was added to the supporters of 
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highway betterment. 
The s t a t e s f i r s t took up the task of road improvement i n the l a t e 
1890*s. Hew J e r s e y became the f i r s t s t a t e to e s t a b l i s h a s t a t e highway depart-
ment and to set up a b u i l d i n g program. The other s t a t e s q u i c k l y followed 
s u i t , and, by 1915, f o r t y - f i v e s t a t e s had s t a t e a i d laws, f o r t y had s t a t e 
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highway departments, and twenty-foxir had s t a t e highway systems. 
But l o c a l ownership, maintenance and c o n s t r u c t i o n could not lea d to 
the development of a t r u l y i n t e g r a t e d , modern highway system. T h i s development 
awaited F e d e r a l d i r e c t i o n and funding. 
The f e d e r a l a i d system o r i g i n a t e d i n I916 w i t h a s e v e n t y - f i v e m i l l i o n 
d o l l a r Congressional appropriation to be spent on highway improvement over a 
p e r i o d of f i v e y e a r s . The I916 a c t set th© b a s i c p a t t e r n f o r domestic highway 
development: l . t h e s t a t e s would own, construct and maintain the roads; 2 , "the 
f e d e r a l government woulj a l l o c a t e funds among the s t a t e s on the b a s i s of mileage, 
area And population; and 3, s(iate highway departments would be e s t a b l i s h e d to 
designate, coordinate, engineer and implement highway co n s t r u c t i o n , ^ ^ 
I n America the " p i p e l i n e i n d u s t r y " r e f e r s only to p i p e l i n e s which c a r r y 
crude o i l and products. The f i r s t such l i n e was l a i d i n western Pennsylvania i n 
1865. The in . i u s t r y experienced no great expansion u n t i l 193C, One reason f o r 
t h i s v e r y slow development was tihe strong vested i n t e r e s t s of the r a i l r o a d s 23 
and teamsters. R a i l r o a d s i n many areas r e f u s e d to allow p i p e l i n e s to run under 
t h e i r t r a c k s . I n view of the vastness of the r a i l network i n the l a t e nineteenth 
century, t h i s r e s t r i c t i o n g r e a t l y l i m i t e d the growth of p i p e l i n e s . 
Maritime t r a v e l a t t h i s time operated under Araerican p o l i c i e s e s t a b l i s h e d 
i n the eighteenth and e a r l y nineteenth c e n t u r i e s . ( J n f a c t , maritime t r a n s p o r t a -
t i o n i s s t i l l governed by these r u l e s . ) F i r s t , i n 1789 Congress declared that 
only v e s s e l s b u i l t i n the United S t a t e s could be r e g i s t e r e d as American v e s s e l s . 
T h i s r u l i n g was designed to p r o t e c t American s h i p b u i l d e r s whose costs were 
higher than those of f o r e i g n b u i l d e r s . Then i n 1817 Congress passed a s t a t u t e 
f o r b i d d i n g v e s s e l s w i t h f o r e i g n r e g i s t r y to operate i n American c o a s t a l t r a d e , 
A number of innovations i n maritime t r a n s p o r t a t i o n combined to reduce the 
c o s t and time of ocean t r a n s p o r t a t i o n s e r v i c e . I r o n s h i p s , p r o p e l l e d by steam, 
g r a d u a l l y replaced wooden s h i p s . The older c l i p p e r ships , which reached t h e i r 
peak from 1843 to i 8 6 0 , were too dependent upon the wind and gained speed only 
by s a c r i f i c i n g cargo space, Th£ construction of the Suez Canal (completed i n 
1869) encouraged trade between Europe and the Orient by reducing the t o t a l 
d i stance of the t r i p s and, thereby, reducing t h e i r time and c o s t . F i n a l l y , 
the opening of th® Panama Canal i n 19X4 shortened the distance from the 
A t l a n t i c to the P a c i f i c by some s i g h t thousand miles and enabled water t r a n s -
p o r t a t i o n to compote with the r a i l s f o r t r a n s c o n t i n e n t a l t r a f f i c . 
A i r t r a n s p o r t a t i o n , the o n l y t r u l y twentieth century mode of domestic 
t r a v e l , began December 17, I 9 0 3 , when the Wright B r o t h e r s made the f i r s t h e a v i e r 
than a i r f l i g h t at E i t t y Hawk, North C a r o l i n a , Since then, a i r t r a n s p o r t a t i o n 
has undergone astounding t e c h n o l o g i c a l growth, most of i t s i n c e Norld War I , 
Before World War I the r a i l r o a d s accounted f o r n e a r l y a l l the i n t e r c i t y 
t r a n s p o r t of goods and passengers. Since the War, however, the i n c r e a s i n g 
economic and s e r v i c e advantages of other modes have l e d to t h e i r now c a r r y i n g most 
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of the passengers and over one h a l f of a l l i n t e r c i t y f r e i g h t as measured i n ton-
m i l e s . T h i s l a t t e r t r a f f i c i s almost evenly d i v i d e d among motor, water and 
p i p e l i n e c a r r i e r s , w i t h the a i r l i n e s coming i n a poor f o u r t h ^ h a u l i n g only one-
t e n t h of one percent of the t o t a l . " ^ ^ (See Appendix, F i g u r e s 3 and 4 . ) T h i s 
r a p i d growth i n a l l modes except the r a i l s may be a t t r i b u t e d to great advances 
i n t e c h n o l o g i c a l innovation, e s p e c i a l l y the development of the i n t e r n a l combus-
t i o n engine, and to p u b l i c support of t r a n s p o r t a t i o n i n the form of government 
a i d , , , 
While some highway improvement had occurred before the F i r s t World War, 
r e a l progress awaited governmental involvement. Such d i r e c t i o n and a i d as was 
necessary to b u i l d a r e a l l y coordinated highway network came only a f t e r the 
broad adoption of the s t a t e g a s o l i n e t a x . I n 1919, Oregon became the f i r s t 
s t a t e to adopt t h i s u s e r ' s t a x ; other s t a t e s q u i c k l y followed s u i t . 
Yet even t h i s a i d was not enough. Bach s t a t e b u i l t roads on an 
i n t e r n a l advantage b a s i s only, and i n t e r s t a t e t r a v e l remained d i f f i c u l t , A 
t r u l y I n t e g r a t e d American highway system required f e d e r a l government i n t e r v e n t i o n . 
F e d e r a l a c t i o n came when Congress passed the Highway Act of 1921, o f t e n 
r e f e r r e d to as the "Seven Percent A c t , " T h i s b i l l granted funds to the s t a t e s 
f o r highway c o n s t r u c t i o n , but, i n order to get an i n t e g r a t e d n a t i o n a l system, 
i t a l s o set f o r t h two l i m i t a t i o n s on the use of the funds. F i r s t , tha money 
could be used only on roads designated as primary highways. And second, these 
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highways could not exceed seven percent of the t o t a l s t a t e mileage. 
Highway improvement a c c e l e r a t e d during the Great Depression, L e g i s l a t o r s 
f a v o r e d road c o n s t r u c t i o n and r e p a i r p r o j e c t s as methods of promoting employment 
and generating income. Some sxpansion of the system took p l a c e , but the major 
emphasis was upon merely b e t t e r i n g the e x i s t i n g roads. 
The second American turnpike e r a began i n 1939 with the opening of the 
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P e n n s y lvania Turnpike and continues today. Then, as now, the need f o r l i m i t e d 
access, high-speed highways was recognized. 
During the Second World War, l i t t l e or no highway work took p l a c e . 
V e h i c l e s f o r p r i v a t e and commercial use went out of production. Gasoline 
was s t r i c t l y r a t i o n e d and t r a v e l sometimes r e s t r i c t e d . Motor t r a n s o o r t a t i o n 
equipment and the highway system i t s e l f both d e t e r i o r a t e d g r e a t l y during t h i s 
time, l e a d i n g to a tremendous need f o r post-war r e p a i r and expansion. 
I n the twenty years from 1944 to 1964 f e d e r a l , s t a t e , and l o c a l 
governments spent more than one htmdred f o r t y - f i v e b i l l i o n d o l l a r s improving 
and maintaining the American highway system,^-^ The l a r g e s t s i n g l e chunk of 
t h i s amount went to the c o n s t r u c t i o n and maintenance of the National System 
of I n t e r s t a t e Highways, T h i s network, which today l i n k s most major United 
S t a t e s c i t i e s w i t h fortyM>ne thousand miles of the most densely t r a v e l l e d 
highways i n the n a t i o n , was o r i g i n a l l y authorized by Congress i n 1944. The 
l e g i s l a t u r e appropriated $46,2 b i l l i o n to be used over a p e r i o d of t h i r t e e n 
y e a r s . The 90:10 matching r a t i o fund was to r e c e i v e i t s revenues from motor 
v e h i c l e r e g i s t r a - t i o n f e e s , e x c i s e taxes and g a s o l i n e t a x e s . A c t u a l implemen-
Aation of the plan d i d not come, however, u n t i l 1956 when the f e d e r a l f i n a n c i n g 
p o r t i o n was put on a t r u s t fund b a s i s and f e d e r a l gasoline and e x c i s e taxes 
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were d i r e c t l y l i n k e d to the c o n s t r u c t i o n of the I n t e r s t a t e System, 
Nearly three and one-half m i l l i o n miles of roadways and s t r e e t s c r i s s -
c r o s s the f a c e of America today. More than two and one-third m i l l i o n miles 
of these are s u r f a c e d , 1,1 m i l l i o n with high-or intermediate-type s u r f a c i n g , 
T h i s c o n s t a n t l y improving network of highways has g r e a t l y i n f l u e n c e d 
American motor t r a n s p o r t a t i o n . From an i n f a n t i n d u s t r y a t the time of the F i r s t 
World War, i t has grown to be a modem g i a n t . There are over s i x t y - f i v e m i l l i o n 
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automobiles, three hundred thousand busses and t h i r t e e n m i l l i o n t r a c k s on the 
nat i o n ' s roads today,-^^ Approximately t h i r t y - t h r e e percent of a l l f r e i g h t 
( i n ton—Bdles) and ninety-two percent of a l l passengers ( i n passenger-miles) 
move by motor c a r r i e r , Pi'ivate automobile t r a n s p o r t a t i o n dominates i n t h i s 
l a t t e r f i e l d , c a r r y i n g nine-tenths of a l l passengers. 
A f t e r World War I , the great improvement of the highway system, the 
wide acceptance of the automobile and th® ease of e n t r y i n t o the motor c a r r i e r 
i n d u s t r y l e d many people to provide t r u c k and bus t r a n s p o r t a t i o n on a common 
c a r r i e r b a s i s , Following the Second World War the expansion was even more 
r a p i d , and today motor c a r r i e r s are second only to the r a i l s i n p r o v i s i o n of 
f r e i g h t s e r v i c e , -^^long w i t h t h i s r a p i d r i s e , the i n d i v i d u a l i s t i c , competitive 
aspect of motor t r a n s p o r t a t i o n i n t e n s i f i e d , r e q u i r i n g governmental r e g u l a t i o n 
of the mode. 
The f i r s t r e g u l a t o r y act came during the Depressriion. The Motor C a r r i e r 
Act of 1935 brought i n t e r s t a t e motor c a r r i e r s under the I n t e r s t a t e Commerce 
Commission as P a r t I I of the I n t e r s t a t e Commerce Ac t , The I n t e r s t a t e Commerce 
Ctefflaissloioi today c l a s s i f i e s a l l i n t e r s t a t e c a r r i e r s as Clas s I (annual gross 
operating revenues of more than one m i l l i o n d o l l a r s per y e a r ) . Class I I (annual 
gross operating revenues of between two hundred thousand and one m i l l i o n d o l l a r s 
per y e a r ) or Class I I I (annual gross operating revenues of l e s s than two hundred 
thousand d o l l a r s per year) c a r r i e r s . Of the s i x t e e n thousand i n t e r s t a t e c a r r i e r s 
on today's roads, n e a r l y twelve hundred f a l l i n C l a s s I and s l i g h t l y over twe n t y - f i v e 
hundred i n Class 11,̂ ''' 
A c t u a l l y , however, not more than one-third of a l l t r u c k i n g f i r m s are subject 
to economic r e g o a l t i o n by the I n t e r s t a t e Commerce Commission, since most f i r m s 
%4%her ongage e x c l u s i v e l y i n i n t r a s t a t e or exempt c a r r i a g e or are r e g i s t e r e d i n 
the p r i v a t e category. The s t a t e s may regulate some of these, but u s u a l l y only 
27 
i a siich non-ecoaomic aspects as speed, s a f e t y and weight and s i z e l i m i t a t i o n . 
The modern t r u c k i n g i n d u s t r y i s e s s e n t i a l l y c h a r a c t e r i z e d by short 
h a u l s . Over one-half of a l l t r i p s are l e s s than f i v e m i l e s one way, and the 
average t r i p i s only eleven m i l e s . T r u c k s a f f o r d e x c e l l s n t l o c a l coverage, 
and, s i n c e t r u c k s operate on v e r y f l e x i b l e schedules, they can leave and 
a r r i v e a c c o r i i n g to the customer's wishes, 
National or r e g i o n a l coverage i s l e s s complete. R e s t r i c t e d t e r r i t o r i e s 
are common, and few interchange agreements (through or j o i n t routes and r a t e s ) 
e x i s t . Only one percent of a l l t r u c k t r i p s extend over one hxindred miles 
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one way. Much s t i l l re«nains to be done i n the area of long hauling i n 
the t r u c k i n g i n d u s t r y . 
The bus i n d u s t r y has come much f a r t h e r i n providing throxigh s e r v i c e 
and interchange p r i v i l e g e s than the t r u c k e r s . P a r t of t h i s g r e a t e r progress i s 
no doubt due to the smaller number of companies and the domination of the indus-
t r y by a few l a r g e nationwide or regionwide o r g a n i z a t i o n s * - Passenger c a r r i a g e 
remains the c h i e f bu.siness of the bus l i n e s ^ a n d the t h i r t e e n hundred i n t e r c i t y 
bus companies use approximately t h i r t y thousand busses to provide h a l f a b i l l i o n 
60 
passengers with twenty-three b i l l i o n passenger-miles of s e r v i c e annually. 
The n e a r l y twelve hundred I n t e r c i t y bus companies which engage i n 
i n t e r s t a t e transportation^'''" come under I n t e r s t a t e Commerce Commission r e g u l a t i o n . 
That body c l a s s i f i e s busses as C l a s s I ( annual gross revenues of two hundred thou-
sand d o l l a r s or more)'. C l a s s I I (between f i f t y thousand and two hundred thou-
sand d o l l a r s a n n u a l l y ) and Class I I I ( l e s s than f i f t y thousand d o l l a r s ann'ually). 
As these c l a s s i f i c a t i o n s seem to i n d i c a t e , the s c a l e of operations i n bussing 
i s much l e s s e r than i n t r u c k i n g . 
The development of American a i r t r a n s p o r t a t i o n has been g r e a t l y i n f l u e n c e d 
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by two major f o r c e s : war and government. Up u n t i l World War I , f l y i n g was 
considered merely an oddity. The War l e d both to the acceptance of a i r t r a v e l 
and to the t r a i n i n g of a l a r g e mimber of p i l o t s . When the f i g h t i n g ceased, 
the f e d e r a l goverament provided numerous surplus "Jenny's" a t low p r i c e s f o r 
those wishing to enter the a i r t r a n s p o r t f i e l d . 
Government played an even more important r o l e i n a c t u a l l y promoting 
a i r t r a n s p o r t a t i o n , both throTigh s u b s i d i e s f o r a i r m a i l s e r v i c e and through 
p r o v i s i o n of a i r p o r t s and a i r w a y s . The f e d e r a l government conducted the e a r l y 
pioneering e f f o r t s i n a i r m a i l s e r v i c e . Experimentation began i n 1918, w i t h 
the f i r s t t r a n s c o n t i n e n t a l seiTtice coming the f o l l o w i n g year. By 1924 c o n t i n -
uous day and night t r a n s o o n t i n e a t a l s e r v i c e was p o s s i b l e . P r i v a t e l y owned a i r 
companies f i n a l l y began c a r r j r i n g the malls i n 1925 under the p r o v i s i o n s of 
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the K e l l y A c t , and by 1927 the government had r e t i r e d from t h i s f i e l d . 
E a r l y a i r t r a n s p o r t companies depended not only upon i n d i r e c t subsidy 
through m a i l contracts but a l s o upon government-provided a i r p o r t s . At f i r s t 
the f e d e r a l government b u i l t and maintained a i r p o r t s , but l a t e r the A i r Commerce 
Act of 1926 p r o h i b i t e d t h i s p r a c t i c e . Since t h a t time the f e d e r a l government 
has provided a i d and c o n s t r u c t i o n funds to l o c a l l y owned and operated a i r p o r t s , 
Uuring the 1930's a i r remained a l i t t l e used means of t r a n s p o r t . A i r c r a f t 
developed sl o w l y , and a i r t r a v e l was uncomfortable and expensive. Most a i r l i n e s 
depended upon mail business to keep them a l i v e . Another war was needed to push 
a i r t r a n s p o r t f o r w ^ d . 
As a r e s u l t of i t s speed and f l e x i b i l i t y , the a i r p l a n e was widely used 
during World War I I . A i r c r a f t design a c c e l e r a t e d , and majay co n s t r u c t i o n p r i n c i p l e s 
were p e r f e c t e d . Thousands of persons learned to f l y , and many p r i n c i p l e s of 
a i r f r e i g h t handling developed. But perhaps the most important tbing the War 
did f o r a i r t r a v e l was to cause great numbers of m i l i t a r y and c i v i l i a n personnel 
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to t r a v e l by a i r . The p o p u l a r i t y of a i r t r a n s p o r t q u i c k l y spread. 
A f t e r the War, a i r companies, using many of the war-developed p r i n c i p l e s 
and techniques, o f f e r e d r e l i a b l e s e r v i c e at reduced r a t e s and on frequent 
schedules. By the l a t e 1950's more passengers moved by a i r t r a n s p o r t a t i o n 
than by any other domestic mode except the automobile. Today a i r t r a v e l i s 
the l e a d i n g type of commercial passer^ger t r a n s p o r t a t i o n . 
A i r f r e i g h t has a l s o grown, but s t i l l remains a v e r y small p a r t of the 
t o t a l f r e i g h t c a r r i a g e p i c t u r e . Three types of a i r f r e i g h t c a r r i a g e are 
a v a i l a b l e today: a i r f r e i g h t , a i r express and a i r p a r c e l p e s t . A i r f r e i g h t , 
the f i r s t and most important of these i n terms of volume, o f f e r s r e l a t i v e l y 
r e ^ i d s e r v i c e a t a good r a t e . Next, a i r l i n e s o f f e r a i r express i n cooperation 
w i t h the Railway Express Agency (REA Express)j{ w h i l e t h i s i s the f a s t e s t , 
most r e l i a b l e type of s e r v i c e , i t a l s o proves the most expensive, nonnally 
r e s t r i c t e d to v e r y small shipments. The United S t a t e s P o s t a l Department 
o f f e r s the t h i r d s e r v i c e , a i r p a r c e l post, a t low r a t e s f o r s m a l l shipments; 
however, speed i s l o s t by slow pickup and d e l i v e r y s e r v i c e . 
The primary advantage of a i r f r e i g h t i s speed, Distributorrmay be able 
to reduce t h e i r o v e r a l l c o s t s by c a r r y i n g smaller i n v e n t o r i e s . The p r i n c i p l e 
disadvantages are the high r a t e s t r u c t i i r e and l i m i t e d s e r v i c e coverage. On a 
ton-mileage b a s i s , a i r f r e i g h t r a t e s s t i l l average ten to twelve times as high 
as those f o r r a i l and three to four times as high as those f o r trucks,^-^ 
Also,coverage i s g e n e r a l l y l i m i t e d to movements between major p o i n t s . 
With American commercial a i r l i n e s operating eighteen htmdred a i r c r a f t , 
employing one hundred s e v e n t y - f i v e thousand people and c o n t r o l l i n g some three 
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b i l l i o n d o l l a r s i n annual operating revenues, some s o r t of r e g u l a t i o n i s 
obviously necessary. The C i v i l Aeronautics Board (CAB), a f e d e r a l agency 
created by the 1938 C i v i l Aeronautics A c t , provides economic s u p e r v i s i o n , while 
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the F e d e r a l A v i a t i o n Agency (FAA) r e g u l a t e s a i r l i n e s i n the a r e a of s a f e t y and 
engages i n the development of a i r p o r t s and n a v i g a t i o n a l f a c i l i t i e s . H i s t o r i c a l l y , 
the FAA has had a g r e a t e r impact upon commercial a i r l i n e s than the CAB because 
the government has not wished to s t i f l e the r a p i d development of the a i r l i n e s 
by imposing r i g i d economic r e g u l a t i o n s . 
Recent developments i n domestic water t r a n s p o r t a t i o n have l e d to increased 
i n t e r e s t i n and emphasis upon t h i s node. While water provides l i t t l e passenger 
s e r v i c e , i t accounts f o r n e a r l y o n e - t h i r d of the f r e i g h t ton-miles moved 
do m e s t i c a l l y . I t may be 8l>lit i n t o three d i v i s i o n s f o r e a s i e r c o n s i d e r a t i o n : 
1, the Great Lsikes, 2. i n l a n d r i v e r s and c s n a l s and 3. coastwise and i n t e r -
c o a s t a l waters. 
The Great Lakes, covering n i n e t y - f i v e thousand square m i l e s and having 
a c o a s t l i n e a i ^ t y - t h r e e hundred m i l e s long, form America's f o u r t h seacoast,^^ 
To take advantage of the cheap water t r a n s p o r t a t i o n , products move i n to the 
sersraaty commercial harbors from considerable d i s t a n c e s . During the eight-month 
i c e - f r e e n a v i g a t i o n p e r i o d , lake steamers c a r r y i r o n ore, g r a i n , pulpwood pro-
ducts and other semi-processed or raw m a t e r i a l s eastbound and c o a l , petroleum 
products, limestone and manufactured goods westbctmd. 
I n 1959 the completion of the long-discussed St.Lawrence Seaway P r o j e c t 
made the Great Lakes a c c e s s i b l e to l a r g e ocean-going v e s s e l s v i a the S t , Lawrence 
R i v e r , low a t l e a s t t h r e e - f o u r t h s of tha world's merchant marine v e s s e l s can 
maneuver tlirough the l o c k s and channels of the P r o j e c t and get i n t o the Great 
Lakes, T h i s i s the deepest p e n e t r a t i o n of ocean transport i n the world,^^ 
E x c l u d i n g the Great Lakes and the f e a c o a s t s , the Dhitad States contains 
some twenty-nine thousand mil e s of navigable waterways.^''' The v a s t m a j o r i t y 
of these l i e i n the M i s s i s s i p p i R i v e r B a s i n and the e a s t e r n s e c t i o n of the 
n a t i o n . Protected passage from the Middle A t l a n t i c States to the Mexican border 
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i s p o s s i b l e thro-ugh a s e r i e s of c a n a l s , r i v e r s , bays and I n l e t s , T h i s passage-
way was of v i t a l importance during World War I I when the submarine menace o f f 
onr shores prevented much i n t e r c o a s t a l n a v i g a t i o n . 
I n the Par West, s a i l i n g i s not as smooth. I n l a n d t r a n s p o r t a t i o n 
operates mainly on the l a r g e waterways, such as the Columbia-Snake R i v e r System, 
Sen. F r a n c i s c o Bay and Paget Sound, Most other r i v e r s west of the M i s s i s s i p p i 
R i v e r B a s i n are p r e s e n t l y u n s u i t a b l e f o r commercial n a v i g a t i o n . 
I n t e r c i t y water t r a n s p o r t a t i o n accoxints f o r approximately nine percent 
of tha nation's t o t a l i n t e r c i i r y f r e i g h t . The i n d u s t r y i s c h a r a c t e r i z e d by 
numerous small b u s i n e s s e s . Around seventeen hundred barge and toWboat 
companies, with an investment of about eight hundred f i f t y m i l l i o n d o l l a r s , 
operate on i n l a n d waterways. Most of these do not come under I n t e r s t a t e 
Commerce Commission r e g u l a t i o n J f o u r hundred are p r i v a t e c a r r i e r s , and more 
than eleven hundred others f a l l i n t o exempt c a t S g o t i e s , 
The weakest member of the water transport f a m i l y i s coastwise and i n t e r -
c o a s t a l t r a n s p o r t a t i o n . From America's beginning as a separate nation such 
shipping has been r e s t r i c t e d to v e s s e l s b u i l t , owned and operated by American 
c i t i z e n s , (The Merchant Marine Act of 1920, often r e f e r r e d to as the Jones 
Ac t , contained the most recent expression of t h i s "cabotage" p r i n c i p l e . ) 
Threat of submarine a t t a c k and government r e q u i s i t i o n and r e g u l a t i o n 
of ocean-going v e s s e l s d r a s t i c a l l y r e s t r i c t e d coastwiee and i n t e r c o a s t a l 
water t r a f f i c during the Second World War, The i n d u s t r y has never f u l l y 
recovered. Hate and s e r v i c e competition from the r a i l s , t r u c k s and p i p e l i n e s 
has prevented recovery, and there i s l i t t l e chance that ocean-borne domestic 
tonnage w i l l r e g a i n i t s importance i n the foreseeable f u t u r e . 
The Wieeler-Lea T r a n s p o r t a t i o n Act of 194o brought domestic water 
c a r r i e r s operating i n r i v e r , c a n a l , Great Lakes, coastwise and i n t e r c o a s t a l 
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t r a f f i c m der I n t e r s t a t e Commerce Commission r e g u l a t i o n as P a r t I I I of the 
I n t e r s t a t e Commerce A c t , For unzposes of r e g u l a t i o n . She I.C.C. has c l a s s i f i e d 
these c a r r i e r s as C l a s s A ( annual gross operating revenues of over f i v e 
hundred thousand d o l l a r s ) . C l a s s B (annual gross operating revenues between one 
liundred thousand and f i v e hundred thousand d o l l a r s ) and C l a s s C (annual gross 
operating revenues of under one hundred thousand d o l l a r s ) , Hhimerous exemptions 
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and exceptions e x i s t , however, so not mora than twelve percent of domestic 
water t r a n s p o r t a c t u a l l y comes under I,C,C, c o n t r o l . 
From the shipper's point of view, the main advantages of i n l a n d water 
t r a n s p o r t a t i o n appear to be the low f r e i g h t r a t e s and the water f a c i l i t i e s ' 
a b i l i t y to more e a s i l y handle c e r t a i n btilk commodities. The c h i e f disadvantages 
are the slow, i n f r e q u e n t s e r v i c e , the l a c k of good a r e a l coverage and tha 
frequent delays due to adverse weather c o n d i t i o n s . 
One f i n a l type of water t r a n s p o r t remains to be considered —< maritime 
t r a n s p o r t a t i o n . Most American i n t e r n a t i o n a l trade moves on f o r e i g n - f l a g 
v e s s e l s because f o r e i g n r a t e s are lower, American shipping companies pay 
much higher wages and c o n s t r u c t i o n c o s t s suad, so, are subject to v e r y high 
operating c o s t s . To meet these c o s t s the companies must charge higher r a t e s 
than f o r e i ^ shippers. 
The United States has long attempted to overcome t h i s handicap through 
the p r o v i s i o n of sxi b s i d i e s . M a i l subventions (overpayments f o r the c a r r i a g e 
of m a i l ) were used up u n t i l I936 when the Merchant Marine Act discontinued 
them and s u b s t i t u t e d c o n s t r u c t i o n and operation d i f f e r e n t i a l subsidies i n s t e a d . 
Under t h i s new system the f e d e r a l government pays p a r t o r a l l of the cost 
d i f f e r e n c e between c o n s t r u c t i o n i n the United States and c o n s t r u c t i o n abroad 
and a l l of the operation cost d i f f e r e n c e . The government has a l s o made low 
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i n t e r e s t loans a v a i l a b l e to American companies and sold many excess naval 
v e s s e l s to the merchant marine a t a low p r i c e . S t i l l , Americans spend much 
more to buy space on f o r e i g n ships than f o r e i g n e r s do to purchase space on 
our v e s s e l s . 
The l a s t important t r a n s p o r t a t i o n mods i n America today i s the p i p e l i n e . 
At the present time, p i p e l i n e s rank as the t h i r d l a r g e s t f r e i g h t c a r r i e r s , 
moving eighteen percent of the t o t a l domestic ton-miles. More than one 
hundred organization$, with avt investment of more than four b i l l i o n d o l l a r s , 
own and operate two hundred thousand miles of p i p e l i n e . These operations 
range i n s i z e iProm under ten miles to over ten thousand m i l e s . 
Of the two major types of p i p e l i n e s , o i l and n a t u r a l gas, the o i l 
p i p e l i n e s a re by f a r the more im-oortant. T h i s network c o n s i s t s of gathering, 
crude and product l i n e s . The gathering l i n e s r e c e i v e o i l i n the f i e l d and 
tra n s p o r t i t to a c e n t r a l d i s t r i b u t i o n center, From here the crude l i n e s 
c a r r y u n r e f i n e d o i l to r e f i n e r i e s . F i n a l l y , the product l i n e s d i s t r i b u t e the 
r e f i n e d products to other r e f i n e r i e s or to d i s t r i b u t i o n p o i n t s i n the consump-
t i o n a r e a s . 
P i p e l i n e o i l movements have r e c e n t l y been rzinning a t about a quarter 
of a t r i l l i o n ton-miles a year. Nearly h a l f of a l l o i l t r a f f i c moves t h i s 
way. And due to the extreme mechanization of the i n d u s t r y , t h i s enormous 
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movement i s accomplished by fewer than t w s a t y - f i v e thousand emplojrees. 
Natural gas d i d not begin moving by p i p e l i n e • u n t i l a f t e r World War I I , 
The B i g Inch P i p e l i n e , which played such an important r o l e i n o i l movement 
during the War, has been used s u c c e s s f u l l y to c a r r y n a t u r a l gas since the War, 
The F e d e r a l Power Commiiai^m (under the Natural GaS Act of 1 9 3 8 )i bather than 
the I n t e r s t a t e Commerc* Commission , r e g u l a t e s the movement and s a l e of n a t u r a l 
gas, 
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Today^ the e f f i c i e n c y of p i p e l i n e operations;, coupled w i t h the r i s i n g 
c o s t s of other modes, has stimu l a t e d i n t e r e s t i n t r a n s u o r t i n g other commoditi 
by p i p e l i n e , S u c c e s s f u l t e s t s have been run moving f l u i d s , wheat and other 
small g r a i n s and s e m i - l i q u i d forms of c o a l , ore and wood. Mass movements of 
these commodities have not yet proven p r a c t i c a l , but, i n l i g h t of con s t a n t l y 
te^roving p i p e l i n e techniques, may show themselves to be so i a the f u t u r e . 
Yes, the s t o r y of t r a n s p o r t a t i o n i s the s t o r y of the natio n i t s e l f . 
As America grew end developed from a l u r a l farming country to an i n d u s t r i a l 
g i a n t , t r a n s p o r t a t i o n changed and grew a l s o , always attei):5)ting to more f u l l y 
meet the needs of the Aaierican people. While today we have an i n t e g r a t e d , 
well-bsilanced system, with no s i n g l e supreme mode, t h i s has not always been 
the case. At v a r i o u s times i n the past one mode or another gained dominance 
and seemed to be the u l t i m a t e i n t r a n s p o r t a t i o n , u n t i l another mode improved 
and toppled i t . L e t us now t u r n to a study of the r a i l r o a d , the dominant 
mode during much of the nineteenth century. 
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Section F i v e 
R a i l r o a d s i n the United States 
The r a i l r o a d i n d u s t r y was horn i n England about the middle of the 
seventeenth century. The r a i l s t r u c t u r e to support and guide v e h i c l e s developed 
f i r s t . The e a r l i e s t r a i l s were of wood and r e s t e d d i r e c t l y on the ground. I r o n 
r a i l s appeared one hundred years l a t e r . For the f i r s t on© hundred and f i f t y 
y e a r s these roads worked by g r a v i t y or horse and mule power, A s i n g l e c o a l 
wagon w i t h a c a p a c i t y under two tons served as the v e h i c l e of tra n s p o r t . 
As e a r l y as 1795 s i m i l a r systems appeared near Boston to haul b r i c k s . 
Baron L e i p a r operated such a road a t h i s k i l n s near L e i p e r v i l l e , Pennsylvania, 
i a 1809,''^ 
AtteBipts to adapt the steam engine to the propulsion of land v e h i c l e s 
began a t the tu r n of the nineteenth century, O l i v e r Evans achieved some 
measure of success i n 1804 when he developed an amohibious v e h i c l e . T h i s 
paddle-wheeled f l a t b o a t on wheels was propelled by a steam engine both on 
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land and i n the water. 
Experimentation continued throughout the a a r l y nineteenth century, but 
l i t t l e f u r t h e r success r e s u l t e d u n t i l Peter Cooper of New York constructed the 
"Tom Thumb" i a the l a t e 1820's. A t t a i n i n g a speed of eleven miles per hour 
on i t s i n i t i a l run,"''^ t h i s experimental engine demonstrated the p r a c t i c a l i t y 
of tha steam locomotive and heralded the coming of the r a i l r o a d as a new mode 
of l a n d t r a n s p o r t a t i o n . 
The Granite Railway Company b u i l t the f i r s t American r a i l l i n e , the 
Qulncy Tramway, i n 1826 to haul g r a n i t e from the quarry i n Quincy, Massachusetts, 
to the Bunker H i l l Monument i n Bostoh, T h i s e a r l y l i n e used wooden beams w i t h 
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i r o n s t r i p s as r a i l s . S t a t i o n e r y engines and horses provided the power; no 
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locomotives were yet used. 
The Baltimore and Ohio R a i l r o a d i s g e n e r a l l y Credited with Being the 
f i r s t commercial r a i l r e a d i n the United S t a t e s . I t was chartered by the State 
of Maryland i n 1827, and on J x i l y 4th of the f o l l o w i n g year Charles C a r r o l l , the 
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sole s u r v i v i n g signer of the D e c l a r a t i o n of Independence, l a i d the cornerstone. 
Passenger c a r r i a g e began i n January ) %.Bt€) and f r e i g h t t r a n s p o r t a t i o n the 
f o l l o w i n g May, 
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Horses and s a i l s powered the f i r s t t r a i n s to t r a v e l on t h i s new road. 
But i n t e r i n I83O P e t e r Cooper s u c c e s s f u l l y operated the "Tom Thumb" on the 
l i n e . T h i s engine, r a t e d a t about one horsepower, p u l l e d a c a r r i a g e w i t h 
t h i r t y - s i x passengers a distance of t h i r t e e n m i l e s i n l e s s than one hour, 
no 
a t t a i n i n g speeds of eighteen m i l e s per hour at some p o i n t s . 
I n 1827 the c i t i z e n s of Charleston, South C a r o l i n a , chartered America's 
second r a i l r o a d , the Charleston and Hamburg, i n order to secure the trade of 
the b e n t r a l Georgia cotton b e l t to the c i t y . Operations began i n December I830 
under the management of the South C a r o l i n a Csnal and R a i l r o a d Company, now p a r t 
of the Southern R a i l r o a d , The l i n e was the f i r s t road i n the United States 
s p e c i f i c a l l y designed f o r steam locomotion. Running from Charleston to Hamburg, 
a distance of one hundred t h i r t y - s i x m i l e s . I t was the longest l i n e xmder s i n g l e 
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management i n the world. 
Observing the success of these ti*o roads, other groups soon began b u i l d i n g 
r a i l r o a d s . The Commonwealth of Pennsylvania became the f i r s t s t a t e to enter 
the f i e l d when, i n I834, i t b u i l t the P h i l a d e l p h i a and Columbia R a i l r o a d , an 
eighty-one mile l i n e connecting P h i l a d e l p h i a and Columbia (on the Susquehanna 
R i v e r ) . 
The p r i m i t i v e character of these e a r l y r a i l w a y p r o j e c t s would be r e a d i l y 
apparent to today's r a i l t r a v e l e r , ^hen steam engines f i r s t appeared, o f f i c i a l s 
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o f t e n sent a horse c a r along w i t h the t r a i n — i n case of a "breakdown. Passengers 
o c c a s i o n a l l y had to get out and push. But perhaps the most unusual f e a t u r e 
was t h a t these e a r l y roads were considered p u b l i c highways; anyone who supplied 
M s own c a r and power and vdio conformed to a few r u l e s of operation could use 
them. L a t e r r a i l r o a d s supplied c a r s and power, but the c a r s o r d i n a r i l y did 
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not go beyond the owning c a r r i e r ' s l i n e s . 
I n view of t h i s experimental character and the peoples' great d e s i r e 
f o r improved t r a n s p o r t a t i o n , i t seemed only n a t u r a l f o r the s t a t e s to a i d 
r a i l r o a d c o n s t r u c t i o n , e s p e c i a l l y a f t e r the f e d e r a l government d i s t r i b u t e d i t s 
s u r p l u s revenues to the s t a t e s i n 1837 I n an attempt to strengthen s t a t e 
t r e a s u r i e s . Since t u r n p i k e , stagecoach and canal companies op-posed a c t u a l 
s t a t e c o n s t r u c t i o n and operation of r a i l r o a d s , s t a t e a i d u s u a l l y took l e s s 
d i r e c t forms. These methods included purchase of stocks and bonds, donations 
of cash or s t a t e s e c u r i t i e s , low i n t e r e s t l o a n s , t a x exemptions and e x c l u s i v e 
p r i v i l e g e s . 
During the r a i l r o a d s ' e a r l y exuerimental y e a r s ( I83O to 1848), growth 
was hampered by three f a c t o r s : t e c h n o l o g i c a l problems, the opposition of vested 
i n t e r e s t s and d i f f i c u l t i e s i n r a i s i n g c a p i t a l . F i r s t , i n the t e c h n i c a l a r e a , 
e a r l y locomotives developed such a small amount of horsepower that they could 
p x i l l o nly l i m i t e d l o a d s . A l a c k of adequate bridges g r e a t l y confined the scope 
of r a i l c o n s t r u c t i o n and s e r v i c e ; t h i s shortage r e s u l t e d from both a d e f i c i t 
of funds and a l a c k of know-how i n bridge b u i l d i n g , B-ut the p r i n c i p l e obstacle 
of the e r a proved to be tha great d i v e r s i t y of gauges i n use. T h i s v a r i a t i o n 
r e q u i r e d a t r a n s f e r of shipment or t r a v e l every few m i l e s . 
The vested i n t e r e s t s of c a n a l and stagecoach companies caused numerous 
stumbling blocks to be erected before e a r l y r a i l r o a d development. They sometimes 
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persuaded s t a t e l e g i s l a t u r e s to r e f u s e r a i l r o a d s corporate c h a r t e r s or to pla c e 
•burdensome conditions on the c h a r t e r s . For example, one ra i l r o s x L was prevented 
op 
from h a u l i n g f r e i g h t . Others had to i n v e s t p a r t of t h e i r c a p i t a l i n c a n a l s ' ! 
construct wooden fences where the l i n e ran near canals so the tow animals 
would not be f r i g h t e n e d and pay t o l l s f o r hauling f r e i g h t which would other-
wise move on state-owned c a n a l s . But the r a i l r o a d was so superior to the 
older modes of t r a n s p o r t f P a t i t s opponents could only delay i t s progress, 
not Tirevent i t . 
The l a s t major problem of the r a i l r o a d s was the r a i s i n g of s u f f i c i e n t 
c a p i t a l . The c a p i t a l - i n t e n s i v e nature of the r a i l i n d u s t r y required much 
investment. But l i t t l e cash was a v a i l a b l e i n those times, and investment i n 
an u n t r i e d i n d u s t r y could prove extremely hazardous. The s t a t e s provided 
some funds i n the form of loans, stock s u b s c r i p t i o n s and g i f t s . The f e d e r a l 
government aided the r a i l s i n d i r e c t l y by surveying prospective routes and not 
r e q u i r i n g duty (1832-43) on i r o n imported by r a i l companies f o r use as r a i l s . 
A l s o , European i n v e s t o r s loaned considerable sums to r a i l operations and to 
the s t a t e s and e v e n t u a l l y came to own the m a j o r i t y of stock i n soma e n t e r p r i s e s , 
such as the I l l i n o i s C e n t r a l , 
T h i s p e r i o d a l s o saw «teny developments and innovations which l a t e r 
c o n t r i b u t e d to the r a i l r o a d ' s r i s e to power, Weak, undependable engines, i r o n 
covered r a i l s and i n f l e x i b l e g r a n i t e foundations a l l soon gave way to b e t t e r 
equipment. Bight-wheeled locomotives appeared and g r a d u a l l y took on c h a r a c t e r -
i s t i c s to d i s t i n g u i s h them from t h e i r B r i t i s h c ousins. These innovations 
i n c l u d e d a p i l o t or cowcatcher to remove obst a c l e s from the t r a c k , a cab to 
p r o t e c t the engineer from the elements and a sandbox to hold sard to provide 
b e t t e r t r a c t i o n on steep grades. 
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I r o n covered r a i l s proved to be a s a f e t y hazard since the straps came 
loose tmder heavy loads even a t low speeds, Robert Stevens designed a c a s t -
i r o n "T" r a i l which was stronger and more e f f i c i e n t . He a l s o pioneered the 
use of wooden t i e s to replace the i n f l e x i b l e g r a n i t e b locks p r e v i o u s l y used 
under r a i l s . The r a i l s could now bear heavier loads, making economical operation 
of the roads p o s s i b l e . 
Some attempts a t cooperation between the r a i l r o a d s and the much older 
modes appeared. For i n s t a n c e , the schedule of the Mohawk and Hudson R a i l r o a d 
was s e t vp to coordinate with the packet boat schedules out of Schenectady 
f o r B u f f a l o , U t i c a and Rochester. A l i t t l e l a t e r the Pinch stage l i n e adjusted 
i t s schedule to connect w i t h t r a i n s of the Hew York and Harlem R a i l r o a d ; 
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reduced r a t e s f o r through t r i p s were a v a i l a b l e . 
With most of the i n i t i a l d i f f i c u l t i e s out of the way, the r a i l r o a d 
i n d u s t r y entered a per i o d of r a p i d expansion which l a s t e d from 1849 to I 8 7 0 , 
(See Appendix, F i g u r e 5, f o r an i d e a of the extent of t h i s l a t e r growth.) 
During t h i s time the nation's r a i l network was increased by f o r t y - f o u r thousand 
mil e s and many smal l roads u n i t e d by means of end-to-end combinations to form 
l a r g e systems. Unlike some l a t e r mergers, these combinations were d e f i n i t e l y 
I n the p u b l i c i n t e r e s t , since they l e d to increased t r a f f i c , reduced expenses and 
lower r a t e s . T h i s lengthening of l i n e s also l e d to increased competition and 
improved sebvice, 
, Four major reasons f o r t h i s r a p i d expansion may be c i t e d . F i r s t , and 
most o f t e n recognized, t h i s was a per i o d of westward movement. The discovery 
of g old i n C a l i f o r n i a i a 1848 brought about boom t r a n s p o r t a t i o n conditions as 
Americana flo c k e d westward to g e t r i c h quick. Amid t h i s o p t i m i s t i c atmosphere, 
w i t h money r e a d i l y a v a i l a b l e , many people v^ere w i l l i n g to i n v e s t i n the r a i l r o a d 
b u s i n e s s . 
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Immigration from Western Europe ( e s p e c i a l l y I r e l a n d and Germany) reached 
a l l time highs, and many immigrants moved d i r e c t l y west, w i t h the a i d of the 
R a i l r o a d s , Native Americans a l s o f e l t the r e s t l e s s , pioneering s p i r i t and 
moved westward i n search of cheap, f e r t i l e land. The Homestead Act of 1862 
aided i n t h i s quest "by g r a n t i n g one hundred s i x t y acres of unappropriated u u b l i c 
l a n d to any c i t i z e n or a p p l i c a n t f o r c i t i z e n s h i p who r e s i d e d on and c u l t i v a t e d 
the l a n d f o r f i v e y e a r s . 
Secondly, t h i s was a p e r i o d of i n c r e a s i n g production i n both the 
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a g r i c t d t u r a l and manufacturing a r e a s . Adequate t r a n s p o r t a t i o n was needed 
to f a c i l i t a t e the jexbhange of goods between veirious areas of the n a t i o n , 
Next,several t e c h n i c a l improvements made the r a i l s mora e f f i c i e n t and 
r e l i a b l e . The adoption of the uniform gauge, the use of s t e e l r a i l s and 
equipment and the i n t r o d u c t i o n of the a i r brake a l l contributed to the r a i l -
road's r i s e . 
F i n a l l y , the goverament made grants of land to the r a i l r o a d s . The 
f e d e r a l government owned v a s t areas of open l a n d i n the Wast and South, For 
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many y e a r s t h i s land was o f f e r e d to s e t t l e r s a t $1 ,25 an a c r e , but, since 
the l a n d was f a r from t r a n s p o r t a t i o n and markets, few buyers could be found. 
Stephen Dotiglas of I l l i n o i s , a n ardent advocate of the r a i l r o a d , f e l t that 
l a n d grants might tempt p r i v a t e c a p i t a l i n t o r a i l r o a d c o n s t r u c t i o n i n the West 
and a i d the government a t the aame time by i n c r e a s i n g the value of the land 
r e t a i n e d by the government, Do-uglas, Henry Clay and s e v e r a l other statesmen 
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persuaded Congress to go along with t h i s p l a n , and , on September 2 0 , 1850, 
P r e s i d e n t M i l l a r d F i l l m o r e signed the Land-Grant Act i n t o law. 
The f i r s t grant was made to the State of I l l i n o i s , which inmediately 
turned the 2 , 5 9 5 , 133 acres over to the I l l i n o i s C e n t r a l B a i l r o a d to a i d i n 
4 1 
c o n s t r u c t i o n . Under the terms of the Act, the I l l i n o i s C e n t r a l r e c e i v e d a two 
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hundred-foot wide r i g h t of way p l u s a l t e r n a t e , even-nunibered sections f o r 
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a distance of s i x m i l e s on e i t h e r side of the t r a c k . I f any of t h i s land 
had a l r e a d y been given to others, an amount equivalent to that pre-empted was 
s e l e c t e d by the r a i l r o a d from land f i f t e e n to twenty miles from the l i n e s . 
Land i n excess of t h a t needed, f o r the a c t u a l c o n s t r u c t i o n was to be sold to 
r a i s e funds. Soma %«festern r a i l r o a d s and Southern r a i l r o a d s i n M i s s i s s i p p i , 
Alabama and F l o r i d a r e c e i v e d other f e d e r a l land g r a n t s . 
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Altogether, the r a i l r o a d s r e c e i v e d t i t l e to I 3 I , 350,53^ acres (over 
two hundred thousand square m i l e s ) of land to a i d i n the c o n s t r u c t i o n of a 
t o t a l of eighteen hundred raileii of l i n e , l e s s than e i ^ h t percent of the t o t a l 
mileage b u i l t i n the United S t a t e s , T h e land amounted to l e s s than one-tenth 
of the p u b l i c domain amd, a t the government's p r i c e of $1,25 per a c r e , would 
have brought something under t h i r t y - o n e m i l l i o n d o l l a r s into the United S t a t e s 
T r e a s u r y , * 
^ Contrary to popular o-oinlon, these land grants were not g i f t s to the 
r a i l r o a d s . The terms of the Act provided that the l i n e s would pay f o r the 
g r a n t s through r a t e reductions on government t r a f f i c . At f i r s t government 
f r e i g h t and personnel moved f r e e , but tha Supreme Court l a t e r r u l e d ( i n the case 
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of the Lake S i p e r i o r and M i s s i s s i p p i R a i l r o a d Company v s U.S.) that the 
government was e n t i t l e d only to f r e e use of the r i g h t of way and should pay f o r 
the use of r a i l r o a d f a c i l i t i e s and l a b o r , #-OTernment deductions then became 
standardized a t f i f t y percent on passenger and f r e i g h t t r a n s p o r t a t i o n and 
e i g h t y percent on m a i l c a r r i a g e . 
Land grants ended i n I 8 7 I , but r a t e reductions continued i n t o the 1 9 4 0 's. 
The T r a n s p o r t a t i o n Act of 1940 f i n a l l y eliminated deductions on m a i l , f r e i g h t 
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and personnel, other than m i l i t a r y personnel and m a t e r i a l s , e f f e c t i v e 1942, 
Then under the Boren A c t , 1946, a l l land yet undeveloped was returned to the 
government , and a l l land grant reductions ceased a l t o g e t h e r . By t h a t time the 
r a i l r o a d s had a l r e a d y contributed one and one-q\iarter b i l l i o n d o l l a r s to the 
f e d e r a l government i n payment f o r the lands t r a n s f e r r e d to them under the 
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Land-Grant A c t . T h i s f i g u r e amounts to more than ten times the value of the 
lands a t the time they were granted. 
The government a l s o b e n e f i t e d from the l a n d grants i n another way. As 
soon as Congress passed the Act, the government doubled i t s s e l l i n g p r i c e f o r 
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land,'^ With r a i l t r a n s p o r t a t i o n assured, s e t t l e r s e a gerly snapped up the 
lands of the odd numbered sect i o n s a t $2,50 uer a c r e . Thus, the government 
r e c e i v e d the same t o t a l amount of money i t had wanted , but not obtainedjfrom 
the lands before the g r a n t s . 
I n a d d i t i o n to the land gra.nts, s e v e r a l other forms of governmental 
a i d helped f i n a n c e r a i l c o n s t r u c t i o n . At the s t a t e And l o c a l l e v e l , governments 
subscribed to stock, provided loans , guaranteed bonds, made o u t r i g h t g i f t s and 
granted t a x exemptions, eminent domain r i g h t s and monopoly and banking p r i v i l e g e s . 
The f e d e r a l government surveyed, excused import d\ities on r a i l r o a d i r o n and 
granted loans. 
Although a l l t h i s government a i d was important , the r e a l reason f o r the 
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r a i l r o a d f ^ r i s e to dominance l a y i n t h e i r p h y s i c a l or t e c h n o l o g i c a l advantage. 
While r a i l charges were s l i g h t l y higher than water transport r a t e s , r a i l 
t r a n s p o r t a t i o n g e n e r a l l y provided f a s t e r s e r v i c e , and t r a i n s could go where 
th e r e were no navigable water r o u t e s . Few roads could c a r r y much t r a f f i c , and 
even the best roads l e d to only a l i m i t e d number of d e s t i n a t i o n s . 
Another major b e n e f i t r e s i f l t i n g from t h i s period of expansion was the 
acceptance and development of the modern corporate form of b u s i n e s s . The corpor-
a t i o n proved to be the only business form capable of r a i s i n g the huge sums of 
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money necessary to f i n a n c e a r a i l r o a d . Today n e a r l y a l l l a r g e businesses, and 
many small ones, a re incorporated i n order to r a i s e foiids sJid to protect the 
owners from f i n a n c i a l d i s a s t e r i n case of business f a i l u r e . 
During the C i v i l War, as men on both sides of the Mason-Dixon Line 
marched o f f to b a t t l e , l e a v i n g home and occupation behind, most r a i l c o n s t r u c t i o n 
slowed down. The War di d prove the economic and m i l i t a r y advantages of r a i l 
t r a n s p o r t a t i o n , however, and the North's superior r a i l network played an important 
r o l e i n Union v i c t o r y . 
The North regarded a r a i l connection w i t h the P a c i f i c Coast (to secure 
C a l i f o r n i a and the West to the Union) a m i l i t a r y and p o l i t i c a l n e c e s s i t y . 
Accordingly, i n I 8 6 3 , President L i n c o l n signed i n t o law B.m Act of Congress 
f i x i n g Omaha, Nebraska T e r r i t o r y , as the eastern terminus of a proposed t r a n s -
c o n t i n e n t a l r a i l r o a d . The Union P a c i f i c H a i l r o a d was to b u i l d westward from 
t h i s p o i n t . The newly formed s t a t e of C a l i f o r n i a chartered the Centr a l P a c i f i c 
H a i l r o a d to b u i l d eastward from Sacramento to meet the Union P a c i f i c , Ground 
was broken a t both Omaha and Sacramento i n 1863.^^ 
The b u i l d e r s faced ntunerous problems. H a i l s had to be sent by r a i l r o a d 
and water from e a s t e r n m i l l s . T i e s had to be brought i n from f o r e s t s hundreds 
of m i l e s away. B u i l d i n g equipment and locomotives f o r the Ce n t r a l P a c i f i c had 
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to t r a v e l to C a l i f o r n i a by ship around Gape Horn, 
Despite a l l these uroblems , constiniction pushed forward, and t r a c k l a j d n g 
proceeded with remarkable speed. Hordes of land-hungry s e t t l e r s followed the 
r a i l s 3! and boom towns sprang up a l l along the r i g h t of way. 
F i n a l l y , on May 10, I 8 6 9 , the two l i n e s met, and the r a i l s were j o i n e d a t 
a point c a l l e d Promontory, i n the Promontory Mountains north of the Great Salt 
Lake, Utah, To mark t h i s h i s t o r i c event, the completion of the nation's f i r s t 
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t r a n s c o n t i n e n t a l r a i l l i n e , a spike of C a l i f o r n i a gold and a spike of Nevada 
s i l v e r were driven by d i s t i n g u i s h e d o f f i c i a l s . 
The r a i l r o a d thus brought the A t l a n t i c and P a c i f i c coasts w i t h i n a few 
days journey of each other and ended the n e c e s s i t y of long voyages around 7so 
€ape Horn, p e r i l o u s journeys through the Isthmus of Panama and long, dangerous 
overland t r i p s by covered wagon or stagecaach, 
Pollowing the C i v i l War r a i l r o a d c o n s t r u c t i o n moved ahead f a s t e r than 
ever before. The ne.tion was growing, and the r a i l r o a d was keepiiag uace. I n 
some ways the r a i l r o a d s caused p a r t of the n a t i o n ' s growth, f o r the a v a i l a b i l i t y 
of the r a i l s to t r a n s p o r t a g r i c u l t u r a l and manufactured products andj,thus, to 
i n c r e a s e the degree of s p e c i a l i z a t i o r i made p o s s i b l e the r e a l i z a t i o n of America's 
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i n c r e a s e d production p o t e n t i a l . 
Continued combination and coordination a t t h i s time l e d to overexpansion 
of the r a i l system and to i n t o l e r a b l e competitive s i t u a t i o n s . To reduce 
competition and to s o l i d i f y t h e i r f i n a n c i a l p o s i t i o n s , many r a i l r o a d promoters 
engaged i n some r a t h e r questionable f i n a n c i a l p r a c t i c e s . With business e t h i c s 
a t a low l e v e l , some promoters fo r c e d r a i l l i n e s i n t o o v e r - l i b e r a l c o n t r a c t s 
with c o n s t r u c t i o n companies the promoters themselves owned; they thus got 
r i c h quick a t the expense of corporate stocldaolders, Excesses i n c o n s t r u c t i o n 
and promotion were common and o v e r c a p i t a l i z a t i o n p r e v a l e n t . The o v e r c a p i t a l i z e d 
corporate s t r u c t u r e then faced the n e a r l y impossible task of paying bond i n t e r e s t 
and showing a p r o f i t on s e c u r i t i e s which f r e q u e n t l y d i d not represent r e a l a s s e t s . 
I n an attempt to accomplish t h i s t a s k , r a i l r o a d s engaged i n e e v e r a l 
d i s c r i m i n a t o r y p r i c i n g p r a c t i c e s , A r a i l r o a d would charge lower r a t e s on 
long, competitive h a u l s than on s h o r t e r h a u l s where i t had a monopoly, even 
though the s h o r t e r t r i p was o f t e n p a r t of the longer route (long-short haul 
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d i s c r i m i a a t i o o . ) , Large, steady shippers p a i d lower r a t e s than g i c a l l e r , i n f r e -
quent shippers. Hates were often changed suddenly a f t e r advance noti c e had 
been given to only a few favored shixrDers, 
P r e v i o u s l y the atmosphere had been one of strong support tempered by 
occa s i o n a l c r i t i c i s m . But now tha p u b l i c a t t i t u d e changed to on© of f e a r , 
resentment and r e t a l i a t i o n . Many farmers and small businessmen who had in v e s t e d 
i n r a i l stock f e l t they ware being shortchanged i n the corporate manipulation 
and excess stock promotion. T h i s f e e l i n g was p a r t i c u l a r l y strong i n the Midwest 
wWe many a g r a r i a n s had inv e s t e d h e a v i l y i n r a i l promotions, only to f i n d that 
once operation began r a t e s were high, s e r v i c e poor, d i s c r i m i n a t i o n rampant and 
investment r e t u r n s n i l . P a l l i n g farm p r i c e s , due to an in c r e a s e i n supply as 
r a i l r o a d s brought i n products from the West, f u r t h e r added to the r u r a l d i s -
content. 
Farmers of the midwestern s t a t e s ( p a r t i c u l a r l y I l l i n o i s , Iowa, Wisconsin 
and Minnesota) banded together i n a s e c r e t , s e m i - f r a t e r n a l s o c i e t y called" the 
Patrons of Husbandry or, more p o p t i l a r l y , the Grange, T h i s o r g a n i z a t i o n , 
founded i n Washington, D.G,, i n I867 by O l i v e r E. E e l l o y , had as i t s primary 
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o b j e c t i v e the promotion of the s o c i a l and i n t e l l e c t u a l l i f e of the farmers. 
I t s program q u i c k l y broadened to encompass economic and p o l i t i c a l o b j e c t i v e s as 
i t s members sought to l a s h out a g a i n s t t h e i r apparent enemies, the r a i l r o a d s 
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and g r a i n e l e v a t o r s . 
The t o o l of t h i s a g r a r i a n r e v o l t was the b a l l o t box. I n the l a t e I860's end 
e a r l y 1870*s, a g r i c u l t u r a l i s t r e p r e s e n t a t i v e s were repeatedly e l e c t e d to the 
s t a t e l e g i s l a t \ i r e s . There they worked throiiigh democratic channel* f o r the 
r e g u l a t i o n of monopolistic r a i l p r a c t i c e s and helped to writ© the f i r s t American 
measures f o r comprehensive r e g u l a t i o n of a whole i n d u s t r y . 
From 1869 to 1874 tha I s g i s l a t u r e s of the four Granger S t a t e s enacted 
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s t r i n g e n t a c t s , known as the Granger laws. The I l l i n o i s l e g i s l a t u r e passed the 
f i r s t such law i n I 8 6 9 , That h i l l gave the l e g i s l a t u r e power to set minimm 
r a t e s , but was not v e r y e f f e c t i v e , A second a c t two years l a t e r strengthened 
t h i s i n i t i a l l e g i s l a t i o n by e s t a b l i s h i n g a board of warehouse and r a i l r o a d 
commissioners and f o r b i d d i n g long-short haul d i s c r i m i n a t i o n where the same 
k i n d of t r a f f i c was i n v o l v e d . Then i n 1873 an even more comprehensive act was 
passed, t r a n s f e r r i n g the power to set minimum r a t e s from the l e g i s l a t u r e to the 
board of Commissioners, p r o h i b i t i n g d i s c r i m i n a t i o n and ending the r a i l r o a d 
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p r a c t i c e of supplying p u b l i c o f f i c i a l s w i t h f r e e passes. 
The Granger laws enacted by a l l four s t a t e s ( I l l i n o i s , MlnnesotJt, Wis-
consin and Iowa) t y p i c a l l y had f o u r p a r t s . F i r s t , the l e g i s l a t u r e or some 
bther designated body would e s t a b l i s h maximum r a t e s . Where the r a t e s were set 
by the l e g i s l a t u r e , the system f a i l e d . Extremely complicated r a t e s t r u c t u r e s 
r e q u i r e d the formulators to have much information about co s t s and movements; 
l e g i s l a t o r s l a c k e d t h i s knowledge. R a i l r o a d commissions worked out b e t t e r , 
The persons appointed to these boards e i t h e r a l r e a d y had a knowledge of the 
task or stayed i n o f f i c e long enough to l e a r n the i n t r i c a c i e s of the system. 
Second, p r o - r a t e clauses s t r i n g e n t l y regulated l o c a l d i s c r i m i n a t i o n , A 
r a i l l i n e could not charge the same or higher amount f o r s i m i l a r commodity 
movement over a short distance as over a longer s t r e t c h anywhere on i t s l i n e . 
Next, the a c t s r e f l e c t e d tha popular view that competition was the most 
e f f e c t i v e r e g u l a t o r by u r o h i b i t i n g mergers and c l o s e l y r e g u l a t i n g any c o o r d i n a t i 
F i n a l l y , f r e e passes to o f f i c i a l s were l a b e l e d b r i b e r y and p r o h i b i t e d 
a l t o g e t h e r . 
Needless to say, the r a i l r o a d s were not too happy about these new 
measures. They reacted with s i x major court cases and a widespread 
educational campaign ( s i m i l a r to today's p u b l i c r e l a t i o n s programs) designed 
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to poin t up the i n j u s t i c e s of the a c t s as w e l l as t h e i r i m p r a c t i c a b i l i t y and 
ha s t y passage. The r a i l l i n e s i n s i s t e d t hat they could not operate imder such 
r e s t r i c t i o n , and t h e i r claim seemed to be backed by the problems a r i s i n g out 
of the Panic of 1S73,^^^ 
I n the face of t h i s "proof" and the unsound and inooerable nature of 
much of the r e g u l a t i o n , Minnesota, Wisconsin and Iowa repealed t h e i r Granger 
Laws i n the middle and l a t e 1870's, I l l i n o i s , w i t h i t s r a i l r o a d commission, 
wag the lone holdout. 
But during t h e i r b r i e f e x i s t e n c e the Granger Laws made s e v e r a l l a s t i n g 
c o n t r i b u t i o n s to America. They represented the f i r s t attempts i n the na t i o n 
to r e g u l a t e an e n t i r e i n d u s t r y , served as a b a s i s f o r l a t e r t r a n s p o r t a t i o n 
r e g u l a t i o n ( e s p e c i a l l y the Act to Regulate Commerce i n 1887), aud set a l e g a l 
precedent f o r subsequent r e g u l a t i o n of other i n d u s t r i e s . 
Before continuing w i t h the r e g u l a t i o n aspect of the r a i l r o a d s ' p a s t , 
however, l e t us f i r s t consider the developments o f the 1880's, often c i t e d as 
tha most important decade i n r a i l r o a d i n g h i s t o r y , Atrproximately s e v e n t y - f i v e 
thousand miles of t r a c k were added to the American r a i l system, much i n the 
western p a r t of the nati o n as s e v e r a l a d d i t i o n a l routes to the P a c i f i c were 
completed. With the l i n k i n g of the Santa Pe and Southern P a c i f i c a t Perning, 
New Mexico, the na t i o n saw the completion of the second t r a n s c o n t i n e n t a l r a i l 
route i n 1881. S e v e r a l others followed, and today there are seven transcontiv-
n e n t a l l i n o s . 
B y 1900, the b a s i c r a i l network had been l a i d . The l i t t l e expansion 
which continued i n t o the twentieth century c o n s i s t e d merely of f i l l i n g i n the 
r a i l system w i t h branch l i n e s , 
s t a n d a r d i z a t i o n of t r a c k gauge stood out as another major accomplishment. 
I n 1871 twenty-three d i f f e r e n t gaxiges, ranging from three to s i x f e e t , were i n 
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use i n v a r i o u s s e c t i o n s of the n a t i o n , '' Standardization was no easy t a s k , 
since locomotives and equipment, as w e l l as t r a c k , had to be converted. But 
i n 1886, through teamwork and j o i n t e f f o r t , the s t a n d a r d i z a t i o n of ga-uge a t 
f o u r f e e t , eight and one-half inches became an accoinplished f a c t . Such 
u n i f o r m i t y permitted interchange of c a r s among r a i l r o a d s throughout the n a t i o n 
and e l i m i n a t e d the n e c e s s i t y of frequent tmloading and loading of f r e i g h t 
as goods moved from one l i n e to another. 
J o i n t e f f o r t and study a l s o r e s u l t e d i n two major t e c h n i c a l improvements. 
A i r b r a k e s , f i r s t patented i n I869 by George Westinghouse, underwent exhaustive 
t e s t s near B u r l i n g t o n , Iowa, i n 1886 and I887, The s u c c e s s f u l operation of 
these brakes on a f i f t y - o a r t e s t f r e i g h t t r a i n under a l l s o r t s of operating 
c o n d i t i o n s l e d to the brakes' i n t r o d u c t i o n on l i n e s across the nation.^'^^ 
Long t r a i n s and heavy loads could f i n a l l y be moved s a f e l y over the r a i l network. 
A i r brakes became re q u i r e d by law i a I893 but were not a c t u a l l y u n i v e r s a l l y 
adopted u n t i l some twenty years l a t e r . 
S t e e l r a i l s replaced i r o n r a i l s on most of the nation's t r a c k . S t e e l 
r a i l s permitted g r e a t e r speeds and heavier loads and, a t the same time, reduced 
c o s t s . These r a i l s were f i r s t introduced i n the I 8 6 0's, but by I88O l e s s than 
one-third of the r a i l system had them. One decade l a t e r , however, they were 
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i n use on f o u r - f i f t h s of the network. 
One f i n a l accomplishment of t h i s decade e f f e c t e d not only the r a i l l i n e s 
but the e n t i r e n a t i o n as w e l l . P r i o r to I 8 8 3 , each r a i l r o a d ran i t s t r a i n s 
by the l o c a l time of the c i t y i n which i t had i t s headq\mrters. But on November 
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18th of t h a t year, r a i l r o a d s abolished the s i x t y - e i g h t l o c a l times and 
adopted Standard Time, T h i s system divided the n a t i o n i n t o four zones based 
on sun time at the 7 5 t h , 9 0 t h , 1 0 5 t h and 1 2 0 t h meridians west of Greenwich, 
^9 
England, Pour standards of time ( E a s t e r n , C e n t r a l , Monixtain and P a c i f i c ) , each 
one hour a p a r t , were thus set up. Acceptance of t h i s time schedule r a p i d l y 
spread from coast to coast and moved throughout the world. I t i s i n t e r e s t i n g to 
note that t h i s o r d e r l y method of reckoning time i n s t i t u t e d hy the r a i l r o a d s 
and used by the e n t i r e n a t i o n was put i n t o e f f e c t without f e d e r a l l e g i s l a t i o n 
of any s o r t . Hot u n t i l t h i r t y - f i v e years l a t e r (March 19 , 1918) d i d Congress 
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pass the Standard Time A c t , o f f i c i a l l y recognizing the system. 
Let us now r e t u r n to the economic r e g u l a t i o n of the r a i l r o a d s and 
f o l l o w the events l e a d i n g up to the major piece of reg\ilation e f f e c t i n g the 
r a i l r o a d s . The Act to Regulate Commerce, 
I n 1872, a t P r e s i d e n t Grant's suggestion that an i n v e s t i g a t i o n of 
t r a n s p o r t a t i o n be mdertaken, a s p e c i a l C!ongresaional committee was set up, 
Tne Wiudom Committee i n v e s t i g a t e d the p o s s i b i l i t y of cheaper t r a n s p o r t a t i o n and 
reported i t s findings to Congress i n 1874, T h i s report concluded that the defects 
and abuses of the r a i l r o a d s were i n s u f f i c i e n t f a c i l i t i e s , d i s c r h w i n a t i o n and 
undxily high charges. Recognizing competition as the bast r e g u l a t i o n , the 
Windom Report noted, however, t h a t p r i v a t e competition often ends i n combination. 
The Committee, t h e r e f o r e , recommended p i i b l i c ownership and operation of a t 
l e a s t one r a i l r o a d which, unable to combine, would act as a regulator,^"''^ As 
a r e s u l t of t h i s Report, s e v e r a l attempts were made to pass b i l l s to regulate 
the r a i l system. None, however^ passed, 
fiext came a s e r i e s of Supreme Court r u l i n g s d e a l i n g w i t h the r e g u l a t i o n 
of t r a n s p o r t a t i o n . I n l 8 7 7 t i n the case of Munn v. I l l i n o i s (94 U,S. I I 3 ) , the 
State of I l l i n o i s was charged v/ith v i o l a t i n g the due process clause of the United 
S t a t e s ' C o n s t i t u t i o n by r e q u i r i n g a g r a i n e l e v a t o r company to lower i t s rates,"^"^ 
Tha Court drew upon tb© seventeenth century opinion of Lord Chief J u s t i c e H a l l 
that common c a r r i e r s have always been regulated i n s o c i e t y . I t f u r t h e r declared 
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t h a t som€ •buaiaosses become " a f f e c t e d w i t h the o u b l i c i n t e r e s t " and are no 
longer p r i v a t e ; these businesses may then be regulated i n the p u b l i c i n t e r e s t 
without v i o l a t i n g t t e C o n s t i t u t i o n of tha United States.'^"'•^ 
I n 1886, i n the case of Wabash. S t . Louis and P a c i f i c Railway Company v,. 
I l l i n o i s (118 U.S. 557). the Supreme Court re v e r s e d one of i t s previous r u l i n g s 
( i n the Peik v. Chicago and Western case) and s a i d t h a t whore a long-short 
haul s i t u a t i o n i n v o l v e d i n t e r s t a t e t r a f f i c the s t a t e could not regu l a t e i t . 
The f e d e r a l government alone had the power to re g u l a t e i n t e r s t a t e commerce, 
and " u n l e s s and t u a t i l the f e d e r a l government acted to re g u l a t e commerce, 
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i n t e r s t a t e movements could not be regulated," 
I n that same year Senator Cullom headed a committee i n v e s t i g a t i n g 
t r a n s p o r t a t i o n . The Cullom Committee Report emphasized the abuse of monopoly 
power by the r a i l r o a d s , h i g h l i g h t i n g such d i s c r i m i n a t o r y p r a c t i c e s as personal 
d i s c r i m i n a t i o n ( i n c l u d i n g rebates and lower r a t e s f o r l a r g e r shippers) and 
plac e d i s c r i m i n a t i o n . T h i s Report, coupled with the Wabash case r u l i n g , 
f o r c e d a l e g i s l a t i v e d e c i s i o n , A compromise h i l l was worked out between the 
Mouse and Senate, and the Act to Regulate Commerce of 1887 r e s u l t e d . I t was 
passed on February 4, 1887, and became e f f e c t i v e A p r i l 5» 1887. 
T h i s Act, more popularly known as the I n t e r s t a t e Commerce Act, was 
designed to f a c i l i t a t e and promote commerce, e l i m i n a t e descrimination and 
place a l l shippers on an equal b a s i s . O r i g i n a l l y the Act applied only to 
r a i l r o a d s , but i t has been amended many times u n t i l i t now ce n t a i n s separate 
p a r t s covering a l l types of p u b l i c t r a n s p o r t a t i o n except a i r , maritime shipping, 
and n a t u r a l gas movement. 
The o r i g i n a l p i e c e of l e g i s l a t i o n coniAinod s i x s e c t i o n s , a l l of which 
s t r e s s e d the c o n t r o l of d i s c r i m i n a t i o n . The f i r s t s e c t i o n r e q u i r e d that a l l 
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114 r a t e s , both f r e i g h t and passenger, be " j u s t and reasonable," The second 
and t h i r d p a r t s p r o h i b i t e d personal and general d i s c r i m i n a t i o n and required that 
under s i m i l a r circumstances a l l shippers and areas be t r e a t e d e q u a l l y . P a r t 
four outlawed long-short haul d i s c r i m i n a t i o n under " s u b s t a n t i a l l y s i m i l a r 
circumstances and conditions"''"^^ which the Act defined as meaning "...over 
the same l i n e , i n the same d i r e c t i o n , the shorter being included i n the longer.., 
T h i s i n c l u s i o n p r o v i s i o n made the s e c t i o n notably l e s s s t r i n g e n t than the pro-
r a t e c lauses of the Granger A c t s , I n an attempt to f o s t e r competition, s e c t i o n 
f i v e p r o h i b i t e d pooling agreements. F i n a l l y , p a r t s i x nrovided that a l l r a t e s 
and f a r e s should be published and s t r i c t l y observed and that advance p u b l i c 
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n o t i c e be given of any r a t e change. 
The p r o v i s i o n s of the Act were to be administered by the I n t e r s t a t e 
Commerce Commission ( I C C ) , an independent executive agency set up by the Act 
i t s e l f . That body o r i g i n a l l y c o n s i s t e d of f i v e members appointed by the 
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P r e s i d e n t with the consent of the Senate. Congress empowered the Commission 
to i n q u i r e into the business of common c a r r i e r s by hearing complaints, t a k i n g 
testimony and subpoenaing documents. I t could, upon adeqToate f i n d i n g s , i s s u e 
cease and d e s i s t orders and determine awards of damages. The a c t u a l p e n a l t i e s , 
however, were imposed by a court of law i n cases i n i t i a t e d by the Commission. 
F i n a l l y , the ICC was to make an annual report to Congress and to recommend 
l e g i s l a t i o n i t considered necessary. 
The I n t e r s t a t e Commerce Commission appeared to be a powerful body, but 
two Supreme Court d e c i s i o n s q u i c k l y sapped that s t r e n g t h . I n the Maximum Rate 
Case of 1897 the Court r u l e d that the s e t t i n g of r a t e s was not a given or 
im p l i e d power of the Commission. The ICC could only r u l e on the reasonableness 
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of a p a r t i c u l a r r a t e , not s t a t e what that r a t e should be. Thus, the I n t e r -
s t a t e Commerce Commission l o s t i t s e f f e c t i v e c o n t r o l over r a i l r a t e s , 52; 
I n the Long-and-^Short Haul or Alabama Midland Case, the Supreme Court 
r u l e d t h a t s e c t i o n f o u r of the Act (the long-short haul clause) applied only 
whan " s u b s t a n t i a l l y s i m i l a r circumstsinces and conditions" e x i s t e d and i n t e r p r e t e d 
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" s u b s t a n t i a l l y s i m i l a r " to mean p r a c t i c a l l y i d e n t i c a l i a a l l r e s p e c t s . 
Since such conditions seldom p r e v a i l e d , the ICC was l e f t w i t h l i t t l e c o n t r o l 
over t h i s type of d i s c r i i a i n a t i o n . 
Congress f i r s t acted to c o r r e c t the d e f i c i e n c i e s of the I n t e r s t a t e 
Commerce Act and to b r i n g about the more e f f e c t i v e f\mctioning of the ICC i n 
1906, w i t h the Hepburn Ac t , T h i s law granted the ICC power to s p e c i f y maximum 
r a t e s a f t e r e x i s t i n g r a t e s had been found tinlawful I n a s u i t i n i t i a t e d by some 
t h i r d p a r t y . The Commission was g i v e n the r i g h t to require through and j o i n t 
r a t e s and t h i r t y days' n o t i c e before a r a t e change. F i n a l l y , under the 
Commodity Clause of t h i s A c t , r a i l r o a d s engaged i n i n t e r s t a t e commerce were 
p r o h i b i t e d from l i a u l i a g i n such commerce any commodity which they e i t h e r 
produced or owned; t h i s c l a u s e p r a c t i c a l l y put the r a i l r o a d s out of the 
mining b u s i n e s s . 
The Mann-Blkin Act of 1 9 I O f u r t h e r increased the power of the ICC by 
p e r m i t t i n g i t to s e t maximum r a t e s on i t s own motion. The measure a l s o amended 
the long-short haul c l a u s e , e l i m i n a t i n g the words " s u b s t a n t i a l l y s i m i l a r ; " 
the burden of proof now r e s t e d with-the r a i l r o a d s . 
Of the s e v e r a l other r e g u l a t o r y a c t s passed between 19IO and the F i r s t 
World War, the most important was the Panama Canal Act of 1 9 1 2 , E f f e c t i v e J u l y 
1 , 1914, the Act made i t u n l a w f u l f o r any r a i l l i n e to have i n t e r e s t i n a water 
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c a r r i e r which might compete w i t h the r a i l r o a d , except w i t h iCC approval. 
T h i s law broke the r a i l r o a d s ' c o n t r o l of the Great Lakes c a r r i e r s and gave the 
p u b l i c the advantage of competition between the r a i l and water c a r r i e r s . 
The peak of r a i l w a y mileage came i a I 9 I 6 w i t h 2 5 3 * 1 5 2 miles of l i n e and 53 
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over 400,000 mil e s of t r a c k . Since then, many miles of l i n e have been 
abandoned as r a i l r o a d s attempted to cat back expenses and become more e f f i e i e n t 
operators. 
P r i v a t e ownership and operation of the r a i l r o a d s has always been, w i t h 
a few exceptions, the p o l i c y of the United S t a t e s , One such exception came i n 
the e a r l y days of r a i l r o a d i n g when a few s t a t e s b u i l t and operated l i n e s f o r 
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s e v e r a l y e a r s , A second exception occurred during World War I , Under the 
Act of December 28, 1917, the f e d e r a l government took over the operation of 
the r a i l r o a d s because congestion on the l i n e s supposedly threatened the war 
e f f o r t . D i r e c t e d by the R a i l r o a d A d m i n i s t r a t i o n , the r a i l s operated a t a 
l o s s to taxpayers of approximately two m i l l i o n d o l l a r s a day. F j ^ n a l l y , on 
March I , 1 9 2 0 , a f t e r t w e n t y - s i x months of congestion and d e l a y s , the f e d e r a l 
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government turned the r a i l l i n e s back to t h e i r owners. 
As a r e s u l t of the bungled operation of the r a i l r o a d s during the War, 
America came to recognize the great importance of having a strong r a i l w a y 
system. Accordingly, Congress enacted She T r a n s p o r t a t i o n Act of 1 9 2 0 , which 
contained s e v e r a l f a r - r e a c h i n g amendments to the I n t e r s t a t e Commerce Act, 
Many of these changes r e f l e c t e d a p a r t i a l s h i f t i n the p u b l i c a t t i t u d e toward 
the r a i l i n d u s t r y i n t h a t they placed more emphasis upon strengthening the 
r a i l s and p r o t e c t i n g c a r r i e r revenues and l e s s upon preventing d i e c r i m i n a t i o n 
and high charges. Recognizing the causes of f i n a n c i a l weakness i n the r a i l r o a d s 
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as e x c e s s i v e fe)t, overexpansion and e x c e s s i v e competition, the framers of 
The T r a n s p o r t a t i o n Act sought to l e s s e n these c o n d i t i o n s . The f i r s t p r o v i s i o n 
of the Act empowered the ICC to c o n t r o l minimum and a c t u a l r a t e s as w e l l as 
maximum charges. Other s e c t i o n s of the b i l l encouraged consolidations and 
mergers by p e r m i t t i n g pooling, w i t h ICC permission; peevented continued 
54 
overexpansioa by fo r b i d d i n g extension of l i n e s without ICC approval; and 
r e s t r i c t e d increased indebtedness by r e q u i r i n g JQQ approval of a l l s e c u r i t y 
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I s s u e s . 
I n 1933» under the pressure of a deepening depression. Congress amended 
The T r a n s p o r t a t i o n Act of 1920 by adopting The Emergency Tr a n s p o r t a t i o n Act of 
1 9 3 3 . There were simply too many r a i l r o a d s i n America; t h e r e f o r e , the new 
Act weakened c o n s o l i d a t i o n requirements i n an attempt to encourage mergers. 
Despite t h i s f a v o r a b l e c l i m a t e , however, l i t t l e c o n s o l i d a t i o n occurred. T h i s 
f a i l u r e may be t r a c e d to another clause of the same act which s a i d the p o s i t i o n 
of labor coiild not be worsened by c o n s o l i d a t i o n , that i s , the number of workers 
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could not be reduced. T h i s c l a u s e was intended to preserve as many jobs as 
p o s s i b l e f o r American workers, but i t removed n e a r l y a l l hope of c o n s o l i d a t i o n , 
f o r mergers designed to increase e f f i c i e n c y could not absorb the duplicate 
work f o r c e s which r e s u l t e d . The Act was considered a f a i l u r e . 
Since then s e v e r a l other attempts a t strengthening the r a i l s have been 
made. I n 1948 the Heed-Bulwinkle Act exempted the r a i l r o a d s from prosecution 
\mder the a n t i - t r u s t laws, thus sanctioning the p r a c t i c e of the l i n e s g e t t i n g 
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together to decide f a r e s and to o f f e r j o i n t and through r a t e s . Ten years 
l a t e r , i n the Tr a n s p o r t a t i o n Act of 1958, a new r u l e of r a t e making was s p e l l e d 
out based upon the p u b l i c ' s need f o r adequate s e r v i c e and the c a r r i e r ' s need 
f o r revenues. T h i s Act a l s o p r o h i b i t e d the ICC from considering the e f f e c t s on 
other modes when d e l i b e r a t i n g r a i l r a t e changes. 
Despite a l l these measures, however, the r a i l s have remained i n tro u b l e , 
f o r many years and have declined from overwhelming dominance as a c a r r i e r mode. 
Although the a c t t i a l ton-miles of f r e i g h t c a r r i e d by the r a i l s has increased, 
keen competition from t r u c k s , p i p e l i n e s , and water c a r r i e r s has w h i t t l e d away 
at the r a i l r o a d s ' proportion of the t o t a l t r a f f i c , u n t i l today only f o r t y - t h r e e 
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percent moves by r a i l . (See Appendix, Figure 3 . ) Contrast t h i s f i g u r e w i t h 55 
the b e t t e r than n i n e t y percent share of the market tha r a i l s enjoyed i a the 
l a t e 1 8 0 0 '8. 
R a i l passenger t r a n s p o r t a t i o n declined even more sh a r p l y than f r e i g h t 
t r a n s p o r t , and now the r a i l r o a d s account f o r only two percent of the t o t a l 
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movement and t w e n t y - s i x percent of Pommon c a r r i e r t r a v e l , (Nearly n i n e t y 
percent of t o t a l passenger t r a v e l i n the TJnited S t a t e s moves by p r i v a t e auto-
mobile,^^T) But the continuation of t h i s downward trend i s not considered 
to be h i g h l y adverse to the r a i l r o a d s , i n l i g h t of the u n p r o f i t a b i l i t y of most 
132 
of t h e i r passenger operations and the small c o n t r i b u t i o n ( f o u r percent ) of 
passenger movement to the t o t a l revenues of the r a i l l i n e s . 
The uneconomical expansion of the l a t e nineteenth century could not 
s u s t a i n i t s e l f i n the new,more h i g h l y competitive txyeatieth century. The r a i l s 
had to r e a d j u s t , and s i n c e I916 they have abandoned more mileage than they have 
constructed. From the a l l - t i m e high of 2 5 3 , 1 5 2 miles of l i n e and over 400,000 
mile s of t r a c k , the sji'stem has g r a d u a l l y declined , u n t i l i n I966 American 
r a i l r o a d s embraced two hundred eleven thousand miles of l i n e and three hundred 
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f o r t y - f o u r thousand miles of t r a c k . 
But due to improvements i n equipment, road and. methods, the t o t a l c a r r y i n g 
c a p a c i t y of the n a t i o n ' s r a i l w a y s has increased. I t i s s i g n i f i c a n t that during 
the Second World War, despite the v a s t extension of f e d e r a l government r e g u l a t i o n 
i n the economic realm, the rail i - o a d s continued to be p r i v a t e l y owned and operated, 
OS-course, the government did e x e r c i s e some c o n t r o l over the r a i l w a y s through 
th© O f f i c e of Defense T r a n s p o r t a t i o n , but the wartime r a i l r o a d was so e f f i c i e n t 
t h a t few people a g i t a t e d f o r any change i n the method of operation. I n contrast 
to the great l o s s e s under government operation during World War I , the p r i v a t e l y 
operated r a i l s c o ntributed three m i l l i o n one hundred seventy-two thousand d o l l a r s 
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a day i n taxes to support the goverament and th« war e f f o r t , More than 
ninety-seven percent of a l l troops and n i n e t y percent of a l l Army and Havy 
s u p p l i e s and equipment were transported hy r a i l . With on e - t h i r d fewer 
locomotives, one-fourth fewer f r e i g h t c ars and one-fourth fewer employees, the 
r a i l l i n e s of the Second World War period handled twice the t r a f f i c moved during 
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the F i r s t World War, -'•̂  And a t the close of the War, despite r i s e s i n p r i c e s , 
wages and t a x e s , f r e i g h t r a t e s were at or "below the pre-war l e v e l s and passenger 
charges had increased only s l i g h t l y . 
Since the end of World War I I , America's r a i l r o a d s have invested over 
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seventeen b i l l i o n d o l l a r s i n a d d i t i o n s and imorovements to the system, and 
tha r a t e of t e c h n o l o g i c a l advance has been r a p i d . Because the futxure of the 
r a i l network obviously l i e s i n f r e i g h t , the most r e v o l u t i o n a r y changes have 
taken p l a c e i n that f i e l d . 
The r a i l s have r e c e n t l y been more p r o g r e s s i v e i n the a c q u i s i t i o n of 
modern and d i v e r s i f i e d r o l l i n g stock. For example, new dunnage f r e e (HF) c a r s 
contain s l i d i n g p a r t i t i o n s to form compartments and to hold back and p r o t e c t 
f r e i g h t shipments i n t r a n s i t . These cars e l i m i n a t e the need f o r s h e l v i n g , 
b l o c k i n g , b r a c i n g , paddiiag, sawdust, straw and other portable or loose m a t e r i a l s 
p r e v i o u s l y used as dxmnage and save time i n loading and u n l f e d i n g . 
New automobiles move from f a c t o r i e s to dealer d i s t r i b u t i n g p o i n t s 
throughout the n a t i o n i n new, s p e c i a l l y designed, m u l t i - l e v e l r a c k c a r s . I n 1964, 
three m i l l i o n motor v e h i c l e s moved by t h i s r a p i d , low-cost method; t h a t number 
represented a s i x - f o l d i n c r e a s e from the 1959 volume. During the same period 
(1959-64), the r a i l s ' share of new auto shipments jumped from eight to t h i r t y -
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f i v e p ercent, 
Many new techniques and s e r v i c e s have a l s o been developed to increase the 
f l e x i b i l i t y and completeness of r a i l r o a d a r e a l coverage. One such development i s 57 
"piggyBack" or " t r a i l e r - o a - f l a t c a r " (TOFC) s e r v i c e , A f u l l y loaded truck t r a i l e r 
i s c a r r i e d oa a r a i l f l a t c a r f o r the l i n e - h a u l p o r t i o n of the journey, w i t h 
pick-up and d e l i v e r y s e r v i c e made "by a t t a c h i n g a tr u c k t r a c t o r , T h i s s e r v i c e 
combines the long-haul and n a t i o n a l coverage advantages of the r a i l r o a d s w i t h 
the l o c a l f l e x i b i l i t y advantages o f motor c a r r i a g e . Piggyback operations have 
grown r a p i d l y since the e a r l y 1 9 5 0 ' s , and i n 1964 n e a r l y one m i l l i o n such c a r s 
were moved,"̂ -̂ ^ 
Two newer v a r i a t i o n s of t h i s game s e r v i c e are'lE'ishyback""^(rail c a r s are 
c a r r i e d oa " r o l l - o n , r o l l - o f f " water c a r r i e r s ) and'birdybaGk"'(truck t r a i l e r s 
move by a i r t r a n s p o r t ) . 
A ssociated w i t h the piggyback, fishjrback and birdyback s e r v i c e s i s con-
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t a i n e r i z a t i o n , a s e r v i c e whereby durable, interchangeable containers of 
v a r i o u s standaird s i z e s move, f u l l y loaded, from v e h i c l e to v e h i c l e . T h i s 
s e r v i c e reduces handling and, thits, i n c r e a s e s speed and lowers cost . 
The u n i t t r a i n , one of the newest developments i n r a i l r o a d i n g , 
demonstrates how the volume-carrying economies of the r a i l r o a d s are being put 
to work. Continuously l i n k e d c a r s c a r r y i n g bulk cargoes , such as c o a l , s h u t t l e 
between o r i g i n and d e s t i n a t i o n w i t h l i t t l e or no sw i t c h i n g , uncoupling and 
handling operations and the costs they e n t a i l . Today roughly o n e - f i f t h of a l l 
l 4 l 
Cml c a r r i e d by t r a i n moves on u n i t t r a i n s . 
The I l l i n o i s C e n t r a l R a i l r o a d has come up w i t h yet another new idea i n 
the s e r v i c e l i n e . Under the I l l i n o i s C e n t r a l ' s " r e n t - a - t r a i n " p l a n , a company 
can r e n t an e i g h t y - s i x car t r a i n f o r one m i l l i o n d o l l a r s per year, then run the 
t r a i n as f r e q u e n t l y as d e s i r e d . So f a r , f i v e such t r a i n s have been rented to 
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midwestern g r a i n companies. 
And, as i a n e a r l y every phase of contemporary b u s i n e s s , computers p l a y 
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an important r o l e i n modern r a i l r o a d i n g . Today some of these e l e c t r o n i c wizards 
c o n t r o l the enormous task of p u t t i n g f r e i g h t t r a i n s together, t a k i n g them apart 
and keeping t r a c k of the c a r s . Tomorrow r a i l r o a d operation hy computer i s a 
d e f i n i t e p o s s i b i l i t y , A computer could be progrejmned with each day's t r a f f i c 
and be asked to develop mathematical models f o r the p a r t i c u l a r operations needed. 
T h i s would include the number of t r a i n s , crews and maintenance personnel necessary, 
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I n t h i s way, ,a computer could plan an e n t i r e r a i l r o a d operation. 
Y e t , despite a l l these f a n t a s t i c improvements and th© g e n e r a l l y prosperous 
economic conditions I n America, the modern r a i l r o a d has faced enormous f i n a n c i a l 
problems. The percentage r a t e of r e t u r n on investment has reached as high as 
four percent during only f i v e y e a r s s i n c e World War I I . T h i s r a t e declined 
c o n s t a n t l y during the m i d - f i f t i e s , reaching a low of l e s s than two percent i n 
1961, At that time over o n e - f i f t h of the p r i n c i p a l r a i l l i n e s were operating 
at a l o s s . Through I964 things improved s l i g h t l y , and the r e t u r n r a t e rose 
144 
to j u s t over three percent. But t h i s f i g u r e comoares v e r y unfavorably w i t h 
even mediocre performances i n other i n d u s t r i e s . I f these conditions do not 
soon improve, i t i s u n c e r t a i n "how long the r a i l r o a d i n d u s t r y w i l l be able to 
contjiistc operation i n i t s present form. 
What has caused these f i n a n c i a l problems? F i r s t , much business has been 
l o s t to competing m&des which o f f e r more convenient s e r v i c e . Then, too, the 
r a i l s s t i l l have much excess c a p a c i t y due to the long-liv'od nature of most 
p l a n t investments. The r a i l r o a d s have simply been unable to a i j u s t t h e i r 
c a p a c i t y to t"ne reduced demand and, so, have s u f f e r e d extremely high f i x e d c o s t s . 
Goveroment r e g u l a t i o n of r a t e s hampers p r i c e f l 8 x 5 . b i l i t y and makes i t 
d i f f i c u l t f o r r a i l managers to a d j u s t p r i c e s to meet r a p i d l y changing t r a f f i c 
c o n d i t i o n s , '^he government tax e s r a i l r o a d property h e a v i l y ; f o r every d o l l a r 
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p a i d to i n v e s t o r s i n dividends, two d o l l a r s a r e p a i d i n l o c a l , s t a t e and f e d e r a l 
t a x e s , 
P i n s d l y , obsolete labor -anion r u l e s have r e s u l t e d i n gross o v e r s t a f f i n g 
of the l i n e s . Peatherbadding r e f l e c t s the requirement imposed by -unions that 
excess personnel be employed. 
These f i n a n c i a l problems of the r a i l r o a d s concern everyone. Businessmen. 
ara i n t e r e s t e d i n s e r v i c e and r a t e l e v e l s . The consumers, who u l t i m a t e l y bear 
the burden of any r a t e i n c r e a s e , worry about higher commodity p r i c e s . Taxpayers 
wonder 6 f p o s s i b l y government a i d or ownership may become necessary. And a l l 
Americans r e l y upon the r a i l s to help maintain n a t i o n a l s e c u r i t y . 
Under present conditions and w i t h i n the foreseeable f u t u r e , the r a i l r o a d 
w i l l remain the backbone of America's long d i s t a n c e b u l k commodity trade. OutT 
economy, as we know i t , could not p o s s i b l y ooerate without the r a i l s . The 
question, then, i s not whether to have r a i l ser-Tice, but r a t h e r what s h a l l the 
nature of t h a t s e r v i c e be? S h a l l i t continue under p r i v a t e ownershiu or be 
taken over by the government? Pew favor a government takeover, but many f e e l 
i t to be i n e v i t a b l e -unless the present f i n a n c i a l s i t u a t i o n can be improved. 
Perhaps the only r e a l i s t i c hope f o r improvement l i e s i n mergers. R a i l r o a d s 
must u n i t e , i n c r e a s e i n s i z e and decrease i n number i f they are to s u r v i v e . I n 
many cases, the combination of two, three or more small l i n e s i n t o one r e l a t i v e l y 
l a r g e company could c r e a t e s u b s t a n t i a l economies, f a s t e r s e r v i c e improvements 
and enable r a i l s to once more compete favorable with the other modes of trans-oort. 
One such merger took place r e c e n t l y and may have opened the way f o r 
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numerous such combinations i n the f u t u r e . A f t e r ten years of f r u s t r a t i n g 
n e g o t i a t i o n , d e l i b e r a t i o n and delay, the Pennsylvania H a i l r o a d and the New York 
C e n t r a l R a i l r o a d f i n a l l y r e c e i v e d permission to begin merging i n t o a s i n g l e 
60 
r a i l r o a d g i a n t , the Penn C e n t r a l , Completion of the merger process w i l l r e q u i r e 
at l e a s t eight y e a r s . The now l i n e w i l l operate on f o r t y thousand miles of 
t r a c k i n fourteen s t a t e s and two Canadian provinces and w i l l he the nation's 
l a r g e s t p r i v a t e landholder, w i t h r e a l e s t a t e holdings a l l over America. I t s 
t o t a l a s s e t s are set at about 6,3 b i l l i o n d o l l a r s , and the company plans on 
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annual revenues of almost two b i l l i o n d o l l a r s . I n p l a n and performance the 
Penn C e n t r a l w i l l serve as a model f o r the Araerican r a i l r o a d of the f u t u r e . 
Yes, the r a i l r o a d has had a long and i n t e r e s t i n g h i s t o r y , a h i s t o r y of 
v i t a l economic importance to the nation and to the world. Throughout the 
nineteenth century, from i t s e a r l y h a l t i n g beginnings through i t s r a p i d r i s e 
to enormous power and dominance, the r a i l i n d u s t r y p a r a l l e d the growth of 
America i t s e l f . On i n t o the t w e n t i e t h century the r a i l system remained important, 
e s p e c i a l l y i n the movement of b u l k f r e i g h t , but, because of numerous f i n a n c i a l 
problems and inherent l i m i t a t i o n s , the r a i l s could only watch as more and more 
of "tkesf t r a f f i c was l o s t to new, b e t t e r s e r v i c e modes. Recent attempts at 
modernization f o r the purpose of r e - a t t r a c t i n g t r a f f i c have succeeded to a l i m i t e d 
degree, but the r e a l f u t u r e of the r a i l r o a d l i e s i n i t s a b i l i t y and w i l l i n g n e s s 
to out back excess c a p a c i t y and to r e a d j u s t to decreased demand through mergers 
aimed a t f i n a n c i a l s t a b i l i t y . No one knows what l i e s i n s t o r e f o r the r a i l s 
during the remainder of the t w e n t i e t h century. W i l l they once more regain a 
dominant p o s i t i o n i n t r a n s p o r t a t i o n or f a l l h o p e l e s s l y by the wayside, yet 
another v i c t i m of Almighty Progress? We cap-only wait and see. 
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F i g u r e 1 , Average R a i l r o a d Wages i n the United S t a t e s : 1926 - 1966 
Y e a r ( 3 ) Hourly Wage Annual Earnings 
1926 - 30 $ » 65 $ 1*698 
1931 - 35 »66 1,553 
1936 - 40 , 7 3 1,832 
1941 - 45 , 91 2,501 
1946 - 50 1 . 3 4 3 ,462 
1950 a 1 , 61 3,785 
1951 a 1 , 79 ^ ,182 
1952 a 1 , 87 4,352 
1953 1 . 92 4,415 
1954 1 . 97 ^,560 
1955 1 . 99 ^,719 
1956 2 , 16 5,107 
1957 2, 31 5,434 
1958 2, 49 5,865 
1959 2 , 59 6,115 
1960 2 , 66 6,270 
1961 ^ 2 , 72 6,444 
1962 2 . 79 6,659 
1963 2 , 82 6 ,808 
1964 2 . 90 7 .064 
1965 3 . 06 7,490 
1966 3 . 17 7,73^ 
a — Adjusted to i n c l u d e r e t r o a c t i v e wage i n c r e a s e s . 
Source: A s s o c i a t i o n of American R a i l r o a d s , Yearhook of R a i l r o a d F a c t s ; 196? E d i t i o n ^ 
Washington, D.G, , A p r i l I967, p.77 
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F i g u r e 2, Tran e p o r t a t i i m i s a Heavy User of Other I n d u s t r i e s ' 
Products, ebnsaming: 
71 of Rubber 
'it,'«ici5i iir.«*^ "WJifci;;: !«f̂  s-iiwfilfi'TJ A< 
53 5̂  of Lead 
52 ^ of PetroletiiB 
35 i> of Zinc 
29 ^ of S t e e l 
28 ^ of Cement 
22 ^ of Aluralnum 
19 ^ of Copper 
Source: T r a n s p o r t a t i o n A s s o c i a t i o n of America, T r a n s p o r t a t i o n ; F a c t s an^ Trends. 
Washington, B.C., A p r i l 1967, p»l. 
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F i g u r e 3 , I n t e r c i t y F r e i g h t hy Modes , f o r Se l e c t e d Years ( B i l l i o n s of Ton-Miles) 
R a i l Truck O i l P i p e l i n e Great Lakes R i v e r s & Canals A i r 
Tear Amount $ Amount Amount $ Amount % Amount Amount T o t a l 
1940 379 61 , 3 62 10,0 5? 9.5 96 15.5 22 3,6 .02 00 618 
1942 645 69,5 60 6,5 75 8,1 122 13.1 26 2 ,8 .04 00 928 
1944 747 66,7 ^58 5.3 133 12,2 119 10,9 31 2,8 .67 .01 1,088 
1 9 ^ 606 66,6 82 9 , 1 96 10,6 96 10.6 28 3 . 1 .08 . 0 1 904 
1948 647 61.9 116 11,1 120 11,5 119 11,4 43 4 . 1 .15 . 0 1 1,045 
1950 597 56,2 173 16.3 129 12.1 112 10.5 52 4.9 .30 .03 1,063 
1952 623 54.4 195 17.0 158 13 . 8 105 9.2 64 5.6 .34 .03 1,145 
1954 55? ^ . 6 213 19,0 179 15.9 91 8 . 1 83 7 . 4 .38 .03 1,123 
1956 656 48 , 4 249 18 . 4 230 17 .0 111 8.2 109 8.0 •58 .04 1.356 
1958 559 46,0 256 21.1 211 17 . 4 80 6.6 109 9.0 .70 .05 1,216 
i960 579 4 4 . 1 285 21,8 229 17.4 99 7.5 121 9.2 .89 .07 1.314 
1962 600 43,8 309 22.5 238 17.3 90 6.6 133 9.7 1.30 .09 1,371 
1964 666 ^3.3 350 22.8 269 17 . 5 106 6,9 144 9.4 1.50 .10 1.537 
1966 757 42 , 9 396 22.4 332 18 , 8 117 6,6 163 9.2 2.25 .12 1,767 
Source: T r a n s p o r t a t i o n A s s o c i a t i o n of America, T r a n s p o r t a t i o n F a c t s and Trends. Washington, D.C,, A p r i l 1967, p»7 
Figure 4 , I n t e r c i t y T r a v e l by Modes, f o r Selected Years ( B i l l i o n s of Passenger-Miles ) 
T o t a l C a r r i e r 
Auto A i r T o t a l A i r Bus R a i l Water T o t a l 
Year Amount Amount Amount Amount Amount i Amount $ Amount Amount ^ \ Amoun tt 
1940 330,3 292.7 88.6 — — 292,7 88,6 1,3 . 4 10.2 3 . 1 24 , 8 '7 .5 1.3 , 4 37,6 11.4 
1942 324,2 24t!-.l 75.3 — 244 . 1 75.3 1.8 .6 21.3 6.6 55.1 17.0 1.9 .6 80.1 24 ,7 
1944 311.5 181 , 4 58.2 — 181 .4 58.2 2.9 .9 27.3 8,8 97.7 31.4 2.2 ,7 130.1 41 . 8 
1946 427.0 324.0 75.9 — — 324.0 75.9 7.5 1,8 26 . 9 6,3 66.3 15.5 2.3 .5 103.0 24 . 1 
1946 440 ,7 365.0 
• 
82 ,8 — — 365,0 82 . 8 7.5 1.7 24 . 6 5.6 41 . 9 9.5 1,7 .4 75.7 17,2 
1950 504,8 438.3 86,8 — 438,3 86,8 10 , 1 2,0 22.7 4.5 32.5 6.4 1.2 ,2 66,5 13 . 2 
ON 
1952 614 .3 539.2 87.8 1,7 ,3 540 . 9 8 8 . 1 12 . 6 2 .1 24 . 7 4 ,0 34,7 5.6 1.4 .2 73.4 n . 9 
1954 669.9 597 . 1 89 .2 2.8 . 4 599.9 89.6 16 . 8 2.5 22.0 3.3 29.5 4,A 1.7 .3 70.0 10.4 
1956 747.4 669.7 89.6 3 . 1 ,4 672,8 90,0 22.4 3.0 21,7 2.9 28 . 6 3.8 1.9 .3 74.6 10,0 
1958 759.9 684 , 9 90.1 3 . 1 . 4 688.0 90.5 25.4 3.3 20 . 8 2,7 23.6 3 . 1 2 . 1 .3 71.9 9.5 




90.1 3.4 . 4 709.5 90.5 30.6 3.9 19.9 2,5 21.6 2.6 2 ,7 .3 74.8 9.5 
1962 90,0 4,0 .5 739.9 90.5 33.6 4 . 1 21.3 2,6 20 ,2 2.5 2,7 .3 77.8 9.5 
1964 894.8 801 , 8 89.6 5.0 .6 806,8 90.2 44.1 4,9 22.7 2.5 18 . 4 2 .1 2,8 .3 88.0 9.8 
1966 993.4 879.9 88.6 7.3 .7 887.2 89.3 60,6 6.1 24 . 9 2,5 17,3 1.7 3.4 .3 1106,2 10.7 
&3urce: T r a n s p o r t a t i o n A s s o c i a t i o n of America, T r a n s p o r t a t i o n F a c t s and Trends. Washington, D.C,, A p r i l 196?, p. 1 1 . 




(187 ,000 miles of road 
and 
300,000 miles of t r a c k ) 
Source: A s s o c i a t i o n of American E a i l r o a d s , R a i l r o a d s i n America. Washington, D.G., January 
1963, pp. 6-16. 
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t r a n s p o r t a t i o n from the point of production to the r a i l connections. Farmers 
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